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AN ABSORBED ^PTTrT.F. HAVING A MATERIAL LAMINATE THAT 
COMPRISES A LIQUID PERMEABLE TOP SHEET AND A LIQUID PERMEABL E 

LIQUID TRANSFER SHEET 

The present invention relates to an absorbent article that 
comprises an absorbent body enclosed between a liquid 
impermeable backing sheet and a material laminate in the form 
of a liquid permeable outer sheet or top sheet and a liquid 
permeable liquid transfer sheet, with the liquid permeable 
transfer sheet lying proximal to the absorbent body. 

BACKGROUND 

A common problem encountered with the absorbent articles such 
as diapers, sanitary napkins, incontinence protectors and the 
like is that their use can lead to undesired side effects, 
such as skin irritation and problems associated with body 
waste odours. These problems can arise as' a result of 
occlusion, the presence of moisture, and of mechanical, 
microbial and enzymatic factors, all of which coact mutually 
to different extents, and amplify the effect of one another. 
Several undesired side effects can also arise as a result of 
or in conjunction with an increase in pH. 

U.S. 3,794,034 describes the significance of pH in an 
absorbent article and teaches impregnation of the article 
with buffering substances that enable the pH in the article 
to be kept between 3.5 and 6.0, which is beneficial with 
respect to both inhibiting the growth of undesired bacteria 
and therewith the occurrence of undesired odours, and also in 
avoiding a negative effect on the wearer's skin. 

Swedish Patent Application SE 9702298-2 teaches the use of an 
absorbent article that includes a pH-regulating substance in 
the form of a partially neutralised superabsorbent material 
where, after wetting, the pH in the article will lie between 
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3.5 and 4.9. An absorbent article according to - SE 9702298-2 
reduces the risk of skin irritation and also problems 
associated with bad odours. A conventional superabsorbent 
material has a degree of neutralisation of about 70%, whereas 
the partially neutralised superabsorbent material has a lower 
degree of neutralisation. 

SUMMARY OF THE INVENTION 

The object of the present invention is to reduce the risk of 
skin irritation still further, such as contact dermatitis for 
instance. This is achieved with an absorbent article that 
includes an absorbent body which comprises partially 
neutralised superabsorbent material, and a liquid-permeable 
fibrous top sheet which is bonded thermally to a porous 
liquid transfer sheet at discrete . regions (e.g. 
punctiform/linear regions) . 

The invention thus relates to absorbent articles, such as 
diapers, sanitary napkins, incontinence protectors, wound 
dressings and the like, that comprises an absorbent body 
which is enclosed between a liquid-impermeable backing sheet 
and a material laminate comprised of a liquid-permeable, 
fibrous material sheet as a top sheet, and a liquid- 
permeable, porous and resilient material sheet as a liquid 
transfer sheet which lies proximal to the absorbent body, 
wherein the material laminate has a planar extension and a 
thickness direction perpendicular to the planar extension, 
wherein at least one of the material sheets comprises 
thermoplastic material, and wherein the two sheets of 
material are joined together through the medium of laminate 
bonding locations within which the thermoplastic material is 
caused to soften at least partially or to melt and therewith 
bind the two sheets together, and wherein the absorbent body 
includes partially neutralised superabsorbent, and wherein 
the sheet-joining regions or locations on the laminate extend 
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in the thickness direction of the laminate through the top 
sheet and at least through a part of the liquid transfer 
sheet . 

Plastic film is used as the top sheet in many types of 
absorbent articles. The benefit afforded by a fibre structure 
is that it reduces the risk of occlusion, which, in turn, 
reduces the risk of skin irritation, This is because a fibre 
structure is not. as dense as film. A fibrous top sheet also 
presents a normally softer and smoother surface to the skin, 
therewith reducing the mechanical effect of the top sheet 
against the skin (e.g. chafing of. the skin as the wearer 
moves) . 

The benefit afforded by a porous liquid acquisition layer, or 
sheet between the liquid-permeable top sheet and the 
absorbent body, which is thermally bonded to the top sheet in 
discrete regions, is that the airiness of the "fibrous outer 
sheet is retained to a better effect than when the whole 
surface of the top sheet or at least a large part of the 
surface thereof, is bonded to the surface of the liquid 
acquisition sheet. The discrete bonds also normally provide 
in the thickness direction of the laminate, a denser structure 
than in the non-bonded parts, which enables liquid to be 
guided more easily at the bond locations towards the inwardly 
lying porous liquid-acquisition structure. 

Because the absorbent body includes partially neutralised 
superabsorbent material the pH will be lowered when said body 
is used, therewith counteracting undesired secondary effects, 
such as bad odours and skin irritation. This has a very good 
effect on the wearer in combination with the drier and softer 
top or outer sheet that faces the wearer in use. A typical 
degree of neutralisation is about 70%, although the degree of 
neutralisation will be lower in the case of the present 
invention. 
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The invention is particularly suitable for use in the 
prevention of diaper rash, among other things. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described in more detail with 
reference to the Figures of the accompanying drawings, in 
which 

Fig. 1 illustrates from above a laminate included in an 
absorbent article according to the invention; 

Fig. 2 is a sectional view through the laminate of Fig. 1, 
taken on the line II-II in said Figure; 

Fig. 3 illustrates a first bonding pattern; 

Fig. 4 illustrates a second bonding pattern; 

Fig. 5 illustrates a third bonding pattern; 

Fig. 6 illustrates a fourth bonding pattern; 

Fig. 7 illustrates a fifth bonding pattern; 

Fig. 8 illustrates a first embodiment of the invention in the 
form of an incontinence protector; 

Fig, 9 is a diagrammatic illustration of the production of 
ammonia in a reference product as compared with a reference 
product 4; and 

Fig. 10 is a diagrammatic illustration of the skin surface pH 
when using a test product that includes a conventional 
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absorbent body as compared with the use of a corresponding 
test product 4 . 

DESCRIPTION OF EMBODIMENTS 

The invention relates to absorbent articles, such as diapers, 
sanitary napkins, incontinence protectors, wound dressings 
and the like. Fig. 8 shows by way of example an incontinence 
protector that includes an absorbent body or pad 12 enclosed 
between a liquid-impermeable backing sheet 11 and a material 
laminate 1 that comprises a liquid-permeable fibrous material 
sheet 2 as a top sheet, and a liquid-permeable porous, 
resilient material sheet 3 as a liquid transfer sheet 3. The 
liquid transfer sheet 3 faces towards the absorbent body 12 
and the material laminate 1 has a planar extension and a 
thickness direction perpendicular to said planar extension. 
At least one of the material sheets 2, 3 includes 
thermoplastic material and the two sheets 2, 3 are bonded 
together through the medium of bonding regions 4 on the 
laminate 1, wherewith the thermoplastic material in said 
regions is caused to soften at least partially or to melt and 
thereby bond together the two sheets of material 2, 3. The 
absorbent body includes partially neutralised superabsdrbent . 
The laminate bonding regions extend in the thickness 
direction of the laminate 1 through the top sheet 2 and at 
least partially through the liquid transfer sheet 3. 

The bonding regions on the laminate 1 are disposed in two or 
more groups 5, with at least two bonding locations 4 in each 
group 5, wherewith the greatest distance between two mutually 
adjacent bonding locations 4 in a given group is shorter than 
the shortest distance between each group 5 . and its nearest 
neighbouring group 5, said laminate 1 thereby having between 
the bonding locations 4 in each bonding group 5 bond- free 
regions 6 that have a higher density than those bond-free 
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regions 9 in the laminate that are situated between said 
bonding groups 5. 

The laminate is described in more detail with reference to 
Figs. 1-7. The laminate 1 illustrated in Figs. 1 and 2 
includes a first material sheet 2, the top sheet 2, and a 
second material sheet 3, the liquid transfer sheet 3. The 
first material sheet 2 is conveniently comprised of a 
relatively thin nonwoven material. 

Nonwoven material can be produced in many ways, for instance 
by carding or spinning a fibrous mat and then bonding the 
mat. A melt-blow technique can be used to' deposit short 
fibres in the form of a fibre mat. The fibres in nonwoven 
material can be bonded in any one of a number of different 
ways. For instance, different types of binder can be used. 
Furthermore, hot-melt components present in the material can 
be used to effect bonding by ultrasound or by applying heat. 
Other bonding methods are needling and hydro-entangling. A 
combination of different bonding methods may also be used. 

When the laminate is used as a liquid-permeable top material 
on an absorbent article, the first material sheet 2, the top 
sheet 2, is the sheet which is intended to lie proximal to 
the wearer of the article. It is therewith important that the 
first sheet has a smooth and soft surface against the wearer. 

The second material sheet 3, the liquid transfer sheet 3, 
will preferably be thicker than the first material sheet 2,' 
and is comprised of a porous, resilient fibre material having 
a thickness of from 0.5 to 4 mm. This second material sheet 3 
serves as a liquid transfer sheet when the laminate is 
mounted on an absorbent article as a top sheet. The second 
material sheet 3 will therefore preferably be able to 
accommodate large volumes of liquid in a short space of time 
and to spread or disperse liquid in the plane of said 
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material sheet, pass the liquid to an absorbent body disposed 
beneath the laminate 1, and also be able to store temporarily 
liquid that has not . had time to be absorbed by the absorbent 
body. Materials that are particularly suitable for use in 
the liquid transfer sheet 3 are synthetic fibre wadding, 
carded bonded or non-bonded fibre layers, or bulky nonwoven 
material. One particular type of fibre material that can be 
used in this context is tow, by which is meant essentially 
parallel, long or infinite fibres or fibre filaments which 
exist in the form of layers or strings. Another suitable 
material in this context is porous hydrophilic foam material. 
The second material sheet may also consist of two or more 
layers of different material or of one and .the same type of 
material. 

By way of a non-limiting example of a laminate that forms the 
top sheet of an inventive absorbent article can be mentioned 
a composite nonwoven material comprised of a first material 
sheet 2 of nonwoven synthetic fibre material that has a 
weight per unit area of between 10 and 50 g/m 2 , and a second 
material sheet 3 comprised of synthetic fibre wadding and 
having a weight per unit area of between 20 and 100 g/m 2 . At 
least the first sheet 2, and preferably both sheets 2, .3, 
will include thermoplastic material. Suitable thermoplastic 
material is polyester, such as polyethylene and 
polypropylene, and polyamides, polyester and the like. Other 
types of bicomponent fibres may be used. 

The two sheets 2, 3 are joined together through a large 
number of bonding locations 4. The bonding locations 4 are 
essentially punctiform and have been formed by compressing 
the laminate 1 and supplying energy thereto simultaneously. 
The thermoplastic material has therewith been softened or 
melted at the bonding locations 4 such as to bond together 
the two sheets 2, 3 of the laminate 1. The first and the 
second sheets 2, 3 are suitably bonded together by thermal 
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bonds or by ultrasound bonding in the form of- welding, for 
instance. The welding pattern formed herewith has a three- 
dimensional structure. 

The bonding locations 4 are disposed in groups 5 with four 
bonding locations 4 in each group 5. The four bonds are 
Placed so as to form the corners -of a square. The distance 
between the bonding locations 4 in each group is shorter than 
the distance between adjacent groups 5. The distance between 
the bonding locations within the groups 5 themselves is 
determined as the nearest distance between mutually adjacent 
bonding locations 4. Correspondingly, the distance between 
the groups 5 is determined as the nearest distance between 
mutually adjacent groups 5. The distances are measured from 
the edges of the bonding locations 4 in both cases. The 
shortest distance x between adjacent groups, measured between 
the bonding locations 4 closest together in respective groups 
5, is suitably 2-6 mm, and the greatest distance y between 
mutually adjacent binding locations 4 in the groups is 
suitably 0.5-1 mm. The first-mentioned distance x is 
therewith at least roughly twice as large as the last- 
mentioned distance y. The x/y ratio between the distances x 
and y is from 2/1 to 12/1. 

As the molten or softened thermoplastic material in the 
laminate 1 cools, it will solidify and function as a laminate 
bonding agent. In addition to this bonding of the two sheet 
2, 3, the porous structure in the sheets 2, 3 remains compact 
or dense. Most pronounced is the densif ication at the actual 
bonding locations 4. The particular positioning of the 
bonding locations 4 means that the bonded laminate 1 will 
exhibit square areas 6 that are bordered by the bonding 
locations 4 in the groups 5, and will be denser in these 
regions than in the regions 7 between the groups 5. 



WO 00735503 • PCT/SE99/02370 

9 

The sheets forming the laminate 1 shown in Figs. 1 and 2 are 
bonded together by forming through-penetrating holes 8 in the 
top sheet 2 at the binding locations 4. In addition, the 
material situated within and nearest to the bonding locations 
5 ' 4 is greatly densified and has finer capillaries than the 
z surrounding material. This enhances the ability of the 
regions in which the bonds are located to allow liquid to 
pass from the top sheet 2 to the liquid transfer sheet 3. 

10 Although the laminate 1 is shown to include through- 
penetrating holes .8 in the first sheet 2, the top sheet 2, it 
will be understood that this is not a necessary feature of 
the invention. Thus, the invention also includes laminates in 
which the bonding locations 4 exhibit a surface of a more or 

15 less liquid- impermeable nature, and a laminate that includes 
both through-penetrating holes and liquid- impermeable bonds. 
Bonding locations of low liquid permeability or liquid 
impermeability are obtained, for instance, when the laminate 
includes a high proportion of thermoplastic material . which is 

20 melted and then allowed to solidify into a film-like surface. 

Although the actual bonding locations 4 are practically 
totally impervious to liquid, the compacted fibre structure 
created around the bonding locations 4 in conjunction with 
the bonding compression that takes place nearest each bonding 

25 location 4 still has a very high liquid transfer capacity. 

Furthermore, the densified regions 6 inwardly of the bonding 
locations 4 in each group 5 of bonding locations form zones 
of elevated liquid transfer capacity. Because the distance 

30 between the bonding locations 4 in each group 5 is relatively 
small, preferably from 0.5 mm to 1 mm, compression of the 
material in the bonding locations 4 will also affect the area 
6 inwardly of said bonding locations 4 such as to obtain a 
denser structure. Thus, the size of the capillaries in the 

35 densified region 6 delimited by the bonding locations 4 is, 
on average, smaller than the. size of the capillaries in those 



WO 00/35503 

~ 10 PCT/SE99/02370 

region, of the laminate 1 that are iocated between the groups 
5 of bonding location 4. The laminate 1 will thus have a 
relatively high liguid transfer capacity in relation to the 
combined surface area of the bonding locations 4 The 
combined bonded surface area will preferably be from 3 to 11, 
of the total surface area. The surprisingly good liguid 
transport and liguid transfer capacity of the laminate is not 
due solely to the bonding locations 4 themselves and to the 
regions or areas situated immediately adjacent these 
locations and exhibiting an elevated liguid transfer 
capacity but is also due to those areas or regions located 
between the bonding locations 4 in a group 5 which also 
contribute to the improved liquid transfer capacity. 

The invention thus enables regions of greater density, and 
therewith enhanced iiguid transport capacity, to be created 
while still obtaining a high bulk laminate X which is soft 
and pirable. This results in a drier surface against the 
wearer's skin and in a product that has a lower pH, due to 

sul H b0dV inClUdi " 9 Par " ally —tralised 

superabsorbent. The risk of undesired side effects, such as 
bad odours and skin irritation, is also reduced. 

All use of products that are applied to skin can lead to 
undesired side effects. These side effects can be caused by 
occlusion, the presence of moisture, and factors of I 
mechanical, a microbial and an enzymatic nature. Such use can 
also cause skin irritation, primary or secondary skin 
infections and generate undesirable odours. An increase in pH 
is a normal occurrence when absorbent products are worn 
again* the skin. However, several undesired side effects can 
occur as a result of or in conjunction with an increase in 
PH. irritative contact dermatitis, which is shown to have a 
relationship with a surface pH of the skin, is one example of 
such undesired side effects. 
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Another example of undesireci side effects is that certain 
bacteria, such as Proteus, are able to metabolise the 
substances in urine and other body fluids and give rise to 
odorous substances, such as ammonia and amines, which also 
cause an increase in pH. At high pH values, the equilibrium 
of many odorous substances is displaced so as to generate 
more volatile components and are therefore more malodorous 
than at low pH values. 

An environment such as that found in an absorbent article in 
which moisture, nutrients and heat, among other things, are 
available also favours the growth of micro-organisms. High 
bacteria numbers constitute an infection risk. A higW 
bacterial presence also means a greater risk that- 
embarrassing odours will be produced by the different 
substances that form as a result of the biological or 
chemical degradation of body fluid constituents, such as the 
constituents of urine and menstrual fluid; The activity of 
micro-organisms is greatly dependent on pH and decreases with 
falling pH values. 

The use of a partially neutralised superabsorbent material in 
the absorbent structure according to the invention results in 
a decrease in pH. The aforesaid undesired side effects are 
thus reduced in the case of an inventive absorbent structure. 

Partially neutralised superabsorbent material is used in 
absorbent articles described in Swedish Patent Application SE 
9702298-2. A reduced pH value is obtained as a result of 
including in the material a pH-controlling substance in the 
form of a partially neutralised superabsorbent material. It 
has been found that a pronounced growth- inhibiting effect is 
obtained with respect to undesired strains of micro-organisms 
and the occurrence of undesired side effects that can result 
from the use of the article is reduced, when the pH of the 
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absorbent article lies in the range of 3.5-4.9 -or preferably 
4.1-4.7 after wetting of the article. 

A suitable, partially neutralised superabsorbent material may 
be comprised of a cross-linked polyacrylate of the kind 
described in European Patent Specification EP 0 391 108 
Casella AG. Superabsorbent materials other than the aforesaid 
material that have corresponding properties may alternatively 
be used. 

Examples of relationships between degrees of neutralisation 
and P H values of the superabsorbent material .will be evident 
from the following text. The information listed below has 
been taken from Swedish Patent Application SE 9702298-2. 



Degree of neutralisation % 



18 
25 
30 
35 
45 
60 



pH 

4.0 
4.3 
4.5 
4.7 
5.0 
5.5 



It will be evident from the table that the degree of 
neutralisation should normally be lower than 45% and 
preferably lower than 35%. The degree of neutralisation, 
however, should preferably be higher than about 20%. These 
degrees of neutralisation are also appropriate with respect 
to the present invention. 

At those degrees of neutralisation used in the absorbent 
structure of an absorbent article in accordance with the 
invention, there is obtained an acid environment after the 
structure has been wetted when worn against the skin 



WO 00/35503 PCT/SE99/02370 

13 

therewith inhibiting the growth of micro-organisms and 
avoiding offensive odours and skin irritation. 

After being wetted, the absorbent body of the inventive 
absorbent article will have a pH in the range of 3.5-4.9, 
preferably in the range of -4.1-4.7. 

Another benefit afforded by the invention is that the 
occurrence, e.g., of offensive odours and skin complaints as 
a result . of wearing the absorbent article against the skin 
are avoided. The growth-inhibiting effect is based on the 
fact that many micro-organisms have an activity which is 
strongly pH-dependent and decreases with 7 decreasing pH 
values. Enzymes such as lipases and proteases also have an 
activity which is strongly pH-dependent and which decreases 
with decreasing pH values. Thus, a reduction in pH results in 
a reduction in the activity of the majority of micro- 
organisms and also in a reduction in enzyme activity, 
therewith providing a reduction in negative skin affects. 

The following examples have been taken from SE 9702298-2 to 
illustrate the effect of absorbent articles that have an 
absorbent body which includes a partially neutralised 
superabsorbent material. The absorbent body also includes a 
cellulose pulp having a pH of 2.5-8.5. 

An absorbent body that contains absorbent material . and 
absorbed liquid is by nature a heterogeneous system from a pH 
aspect. The system may include superabsorbent . material, 
fibres, and liquid that contains several types of ions. In 
order to obtain reproducible pH values, it is necessary to 
. take measurements at several places in the sample body and to 
calculate the mean value of such measurements. 
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The following examples are intended to illustrate more 
closely the effect in absorbent articles that have an 
absorbent body which includes a combination of partially 
neutralised superabsorbent material and cellulose pulp having 
a P H of 2.5-8.5. Comparisons are made with conventional 
material of a corresponding type. 

TEST LIQUIDS: 
Test liquid 1 

0.9% sodium chloride solution 
Test liquid 2 

Synthetic urine according to the description of, inter aiia, 
EP 0 565 606, such urine being obtainable from Jayco 
Pharmaceuticals Co., Pennsylvania. The urine has a 
composition of 2 g/1 KCl; 2 g/1 Na 2 S0 4 ; 0.85 g/1 (NH 4 )H 2 P0 4 ; 
0.15 g/1 (NH 4 ) 2 HP0 4 ; 0.19 g/1 CaCl 2 and 0.23 g/1 MgCl 2 . This 
mixture has a pH of 6.0-6.4. 

Test liquid 3 

Synthetic urine containing the following substances: KCl, 

NaCl, MgS0 4 , KH 2 P0 4 , Na 2 HP0 4 , NH 2 C0NH 2 . This mixture has a P H 
of 6.0-6.5. 

Test liquid 4 

Sterile synthetic urine to which a micro-organism growth 
medium has been added. The synthetic urine includes 
monovalent and divalent cations and anions and urea and was 
prepared in accordance with instructions given in Geigy, 
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Scientific Tables, Vol. 2, 8th Ed., 1981, page 53. The micro- 
organism growth medium was based on data relating to Hook 
media and FSA media for enterobacterial This mixture had a pH 
of 6.6. 

5 

5 TEST METHODS: 

Method 1, the manufacture of absorbent bodies for test 
purposes 

10 

Absorbent bodies were produced with the aid of slightly 
modified test body formers in accordance with SCAN C 33:80. 
Fluff pulp and superabsorbent material of a desired kind were 
weighed and a uniform mixture of fluff pulp and 

15 superabsorbent material then passed in an air stream at a 
subpressure of about 85 mbar through a pipe having a diameter 
of 5 cm and provided with a bottom-carried metal net and a 
thin tissue placed on said net. The mixture of fluff pulp and 
superabsorbent material was collected on the tissue disposed 

2 0 on the metal net and thereafter formed the absorbent body. 
The absorbent body was weighed and then compressed to a bulk 
density of 6-12 cm 3 /g. A number of absorbent bodies 
designated Reference product 1, Reference product 2, test 
product 1, test product 2, test product 3, test product 4, 

25 and so on, of different compositions were then produced as 
described below. The quantity of absorbent material in the 
single core and in the double core absorbent bodies was 
adapted so that the single core bodies and the two core 
bodies had roughly the same absorption capacity. 

30 

Method 2, measuring pH in the cellulose pulp 

The pH of the cellulose pulp in the various test products was 
measured by determining the pH of a water extract from the 
35 pulp in accordance with SCAN P 14:65. 1.0 g of air-dry 
cellulose pulp was placed in a 100 ml glass beaker and 20 ml 
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of distilled water were added. After stirring the mixture a 
further 50 ml of distilled water were added and the mixture 
then stirred for about 30 s. And allowed to stand for one 
hour. The liquid was then poured away arid the pH measured 
with a glass electrode at 2 0-3 0°C. Two samples were made and 
the mean value calculated. 

Method 3, measuring the pH of an absorbent body 

An absorbent body having a diameter of about 50 mm was 
produced in accordance with method 1. a certain amount of 
Test liquid 1, 2 and 3 was added, 10 ml to. a single core 
absorbent body and 20 ml to a double core absorbent body. The 
absorbent body was then allowed to swell for 30 min., after 
which the pH of the absorbent body was measured with the aid 
of a surface electrode, flat bottom Metrohm pH-metre, Beckman 
012 or 072. Parallel measurements were made on at least two 
different absorbent bodies. The pH was measured at 10 points 
on each absorbent body and the mean value then calculated. 



Method 4, measuring bacteria inhibition in absorbent bodi 



es 



Absorbent bodies were prepared in accordance with Method 1. 
Both single core and double core absorbent bodies were 
prepared. Test liquid 4 was prepared. Respective bacteria 
suspensions of Escherichia coli (E.c), Proteus mirabilis 
(P.m.), Enterococcus faecalis (E.F.) were cultivated in 
nutrient broth at 30°C overnight. The graft cultures were 
diluted and the bacteria content calculated. The cultures 
were mixed in different proportions such that the final 
culture mix contained about 10 4 organisms per ml of Test 
liquid 4.. The Test liquid 4 was poured into a sterile sputum 
jar measuring 70.5 x 52 mm, and having a volume of 100 ml, 
and the absorbent body was placed upside down in the jar and 
allowed to absorb liquid over a period of 5 min., whereafter 
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the jar was turned and incubated at 35°C for 0;6- and 12 hours 
respectively and the bacteria value in the absorbent body 
then determined. TGE agar was the nutrient used in measuring 
the total number of bacteria present, and Drigalski agar and 
5 Slanetz Bartley agar were used for specific measurement of 
- Escherichia coli and Proteus mirabilis and Enterococcus 
faecalis respectively. 

Method 5, measuring the ammonia content 

10 

Single core absorbent bodies were prepared in accordance with 
Method 1. Test liquid and micro-organisms were added in 
accordance with Method 5, whereafter the jars were incubated 
at 35°C for 0.3, 6 and 12 hours respectively, whereafter 
15 samples were taken from the jars with the aid of a hand pump 
and so-called Drager tubes. The ammonia content was then 
read-off as a colour indication along a scale graduated 
either in ppm or in percent by volume. 

20 Method 6, measuring the surface pH of the skin 

Sample products were produced by coating the rear side of 
absorbent bodies according to reference 3 and Test 4 
respectively with a coating of polyethylene that had a weight 

25 per unit area of about 25 g/m 2 , and the front side of said 
bodies with polypropylene nonwoven coating that had a weight 
per unit area of about 20 g/m 2 . Test liquid 3 was applied to 
the front side of the test product and absorbed therein. The 
resultant test products were placed on the forearms of test 

30 persons and allowed to remain there for 24 h. The procedure 
was repeated two times. The surface pH of the skin was 
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measured at the place of contact prior to applying the test 
products, and after 24, 48 and 72 h. using a Courage + 
Khazaka skin pH meter that had a flat bottom Mettler-Toledo 
glass electrode 403/120. 



TEST PRODUCTS: 



Reference product 1: 

A single core absorbent body having the total weight of 1 
gram produced from a conventional superabsorbfent material and 
a conventional chemithermomechanical cellulose pulp in a 
ratio of 15/85 weight-%. 



Test product 1 : 

A single core absorbent body having a total weight of 1 gram 
and produced from a partially neutralised superabsorbent 
material having a pH = 4.2 in accordance with the invention 
and a chemithermomechanical cellulose pulp having pH = 5.8, 
in a ratio of 15/85 weight-%. 



Test product 2: 

A single core absorbent body having a total weight of 1 gram 
and produced from a partially neutralised superabsorbent 
material having pH = 4.2 in accordance with the invention and 
a chemithermomechanical cellulose pulp having pH = 3.7, in a 
ratio of 15/85 weight-%. 



Reference product 2: 
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A two core absorbent body. The upper core (UC) . has a total 
weight of 1.2 gram and is produced from a conventional 
superabsorbent material and a conventional chemithermo- 
mechanical pulp in a ratio of 12/88%. The lower core (LC) has 
a total weight of 1.1 gram and is produced from a 
conventional superabsorbent material and a conventional 
chemical pulp in a ratio of 12/88 weight-%. 



Test product 3: 

A two core absorbent body. The upper core (UC) had a total 
weight of 1.3 gram and was produced fr y dm a partially 
neutralised superabsorbent material having pH = 4.5 in 
accordance with the invention, and a chemithermomechanical 
pulp having pH 5.8, in a ratio of 15/85%. The lower core (LC) 
had a total weight of 1.2 gram and- was produced from a 
partially neutralised superabsorbent material having pH = 4.5 
in accordance with the invention, and a chemical pulp having 
pH = 6.3, in a ratio of 15/85 weight-%. 



Reference product 3: 

A single core absorbent body has a total weight of 1 gram and 
is produced from conventional superabsorbent material and a 
conventional chemical cellulose pulp in a ratio of 15/8 5 
weight-% . 



Test product 4: 

A single core absorbent body having a total weight of 1 gram 
and produced from a partially neutralised superabsorbent 
material having pH = 4.2 according to the invention, and a 
conventional chemical cellulose pulp, in a ratio of 15/85 
weight-% . 
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Reference product 4 : 

A single core absorbent body having a total weight of 1 gram 
and produced from a conventional superabsorbent material and 
a chemithermomechanical cellulose pulp having pH = 6.7, in a 
ratio of 15/85 weight-%. 



Test product 5: 

A single core absorbent body having a total weight of 1 gram 
and produced from a partially neutralised' superabsorbent 
material having pH = 4.2 in accordance with the invention, 
and a chemithermomechanical cellulose pulp having pH = 6.7, 
in a ratio of 15/85 weight-%. 



Test product 6: 

A two core absorbent body. The upper core (UC) has a total 
weight of 1.3 gram and is produced from a partially 
neutralised superabsorbent material having pH - 4.6 in 
accordance with the invention and a chemithermomechanical 
pulp having pH = 5.8, in a ratio of 15/85%. The lower core 
(LC) has a total weight of 1.2 gram and is produced from a 
partially neutralised superabsorbent material having pH = 4.6 
in accordance with the invention and a chemical pulp having a 
pH = 6.3, in a ratio of 15/85 weight-%. 



TEST RESULTS: 
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As will be evident from Table 1, the growth of micro- 
organisms was good in a single core conventional absorbent 
body according to Reference product 1 . Bacteria growth was 
measured in accordance with Method 4 . 



Table 1: 



Time 

0 h 
6 h 
12 h 



Esherichia 

coli 

3.3 

7.0 

9.2 



Proteus 

mirabilis 

3.1 

6.4 

9.1 



Enterococcus 

f aecalis 

3.7 

7.1 

8.3 



Example 2 



It will be evident from Table 2 that the inhibition of the 
growth of micro-organisms was good in a single core absorbent 
body according to Test product 1. Bacteria inhibition was 
measured in accordance with Method 4. 



Table 2: 



Time 



Esherichia Proteus 



Enterococcus 
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0 h 
6 h 
12 h 



coli 
3.2 
5.5 
7.3 
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mirabilis 

3.3 

3.2 

4.0 
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faecalis 
3.4 
4.8 
6.1 



Example 3 



It will be evident from Table 3 that inhibition of the growth 
of micro-organisms was good in a single core absorbent body 
according to Test product 2. The measurements were carried 
out in accordance with Method 4. 
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Time 



Esherichia 



coli 



Proteus 



mirabilis 



Enterococcus 



f aecalis 



0 h 
6 h 
12 h 



3.4 
3.2 
2.8 



3.3 
2.6 
2.0 



3.5 
3.6 
>3.5 



10 



Example 4 



15 



It will be evident from Table 4 that the growth of micro- 
organisms was good in a two core conventional absorbent body 
according to Reference product 2. The measurements were 
carried out according to Method 4. 
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Time 



Esherichia 
coli 



Proteus 
mirabilis 



Enterococcus 
f aecalis 





UC* 


LC** 


UC* 


LC** 


UC* 


LC** 


0 h 


3.4 


3.4 


3.4 


3.4 


3.4 


3.4 


6 h 


6.8 


7.0 


6.6 


6.7 


-'6.7 


6.2 


12 h 


9.0 


9.0 


9.1 


9.0 


8.0 


7.8 



UC* = upper core, **LC = 1 



ower core 



Example 5 



It will be evident from Table 5 that the inhibition of the 
growth of micro-organisms was good in a. two core absorbent 
body according to Test product 3. The measurements were 
carried out according to Method 4 . 
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Table 5: 

Enterococcus 
faecalis 
UC* LC** 
3.4 3.4 
4.4 4.5 
J5.9 4.8 

UC* = upper core, **LC = lower core 
Example 6 

It will be evident from Fig. 9 that the production of ammonia 
was delayed effectively in a single core absorbent body 
according to Test product 5, in comparison with a single core 
conventional absorbent body according to Reference product 4. 
The measurements were carried out according to Method 5. 



Time Esherichia Proteus 

coli mirabilis 

UC* LC** UC* LC** 

Oh 3.43.4 3.43.4 

6 h 5.1 5.6 3.3 .4.2 

12 h 7.3 7.4 4.0 4.0 
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As will be evident from Fig. 10, after having used a sample 
product that included an absorbent body according to Test 
product 4 for a given period of time, the surface pH of the 
skin established itself at a lower level than in the case of 
a corresponding sample product containing a conventional 
superabsorbent material according to Reference product 3 
after adding Test liquid 3. The measurements were carried out 
according to Method 6. 



Example 8 



As will be evident from Table .6, the pH measured in a single 
core absorbent body according to Test product 1 l ay within 
the active P H range of 3.5-4.9 after having added test 
liquid. The measurements were carried out according to Method 
3. 



Table 6: 

Test liquid 1 Test liquid 2 Test liquid 3 
PH 4 - 29 4.42 4.54 
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As will be seen from Table 7, after having added test liquid 
the pH measured in a two core absorbent body according to 
Test product 6 lay within the active pH range of 3,5-4.9. The 
measurements were carried out according to method 3. 



Table 7: 

Test liquid 1 Test liquid 2 Test liquid 3 

4-72 4.83 4.80 

4.75 4.73 4.73 

UC* = upper core, **LC = lower core 

A lower pH thus has a- good effect with respect to inhibiting 
the growth of micro-organisms. When a partially neutralised 
superabsorbent material is used together with the 
aforedescribed laminate in an absorbent article, further 
benefits with respect to skin irritation and odour are 
obtained. The described laminate also presents a drier 
surface to the skin of the wearer, which also has a good 
effect with respect to irritation of the skin. As will 
clearly be seen from Fig. 2 for instance, the weld pattern in 
the laminate of the inventive article has a three-dimensional 
structure. This means that less material will lie directly 
against the wearer's skin, therewith providing a degree of 
freeness between surface material and the wearer's skin. This 
reduces the risk of skin irritation caused, for instance, by 



pH UC* 
pH LC** 
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chafing and/or by the skin becoming moist as . a result of 
occlusion (heat) and/or because some liquid remains on the 
top sheet in contact with the wearer's skin after a first 
wetting. 



Described below are further embodiments of a laminate 1 used 
in accordance with the invention. Fig. 3 illustrates a 
bonding pattern in a laminate 1 whose uppermost sheet or 
layer lies proximal to the wearer of an inventive absorbent 
article. The binding pattern consists of rhombic . bonding 
locations 4 disposed in groups 5', with; four bonding 
locations 4 in each group 5'. The bonding pattern shown in 
Fig. 3 also includes superior group formations 5" comprising 
four groups 5' each having four bonding locations 4. Thus, 
three different types of regions 6, 7, 9 having mutually 
different densities in the material, can be identified in the 
bonding pattern shown in Fig. 3. The densest material 
structure having the smallest pore size is found in the 
groups .5' that comprise four bonding locations 4. The less 
dense regions 7, which have a slightly large pore size, are 
found in the superior group formations 5" comprising groups 
5' each having four bonding locations 4. Regions 9 of the 
lowest density are found between the superior group 
formations 5", and between the superior group formations 5" 
and single groups 5 of bonding locations 4 disposed between 
the superior group formations 5". 

In the case of the Fig. 4 embodiment, the bonding locations 4 
have the form of short (1-1.5 mm), dash-like bonds disposed in 
generally parallel stripe configurations 5 that are mutually 
spaced apart by a distance that is greater than the distance 
between the bonding locations 4 in said stripes. Located 
between the bonding locations 4 in respective stripes are 
densified regions 6 which have a smaller pore size than the 
regions 7 situated between said lines or stripes 5. 



WO 00/35503 



29 



PCT/SE99/02370 



Figs* 5-7 illustrate further conceivable bonding patterns. 
The bonding pattern shown in Fig. 5 includes generally 
parallel, undulating pairs of bonding lines 4 where the 
5 distance between the lines 4 of each pair 5 exceeds the 
z distance between the pairs 5 of bonding lines 4. Thus, there 
is obtained with the bonding pattern shown in Fig. 5 a 
laminate that includes densified liquid transfer regions 
between the bonding lines 4 of each pair and bulky, soft and 
10 airy spacing regions 7 between the bonding pairs 5. 

One advantage that is afforded by arranging the bonding 
^locations 4 in the form of stripes or lines is that a top 
material that includes such a bonding pattern will conduct 
15 liquid along* the stripes or lines, and counteract the spread 
of liquid perpendicular to said stripes or lines. This 
facility can be used advantageously to reduce the risk of 
edge leakage in absorbent articles. 

20 Fig. 6 illustrates a pattern which includes groups 5 each 
consisting of two bonding locations 4 in the form of 
concentric rings that delimit densified regions 6, while less 
dense regions 7 are found outside the outer ring of the ring- 
shaped bonding locations 4 . 

25 

Fig* 7 shows a pattern which comprises short, parallel dash- 
like lines 4 arranged in pairs at a given distance apart such 
as to form densified regions 6 between the dash-like lines 4 
in each pair 5 and less dense regions between the pairs of 
30 dash-like lines 4. 
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Fig. 8 illustrates an embodiment of an inventive absorbent 
article in the form of an incontinence protector or napkin 10 
that includes a laminate 1 which has a liquid permeable top 
sheet 2 and a liquid permeable liquid-transfer sheet 3. The 
article also includes a liquid- impermeable backing sheet 11 
and an absorbent body or pad 12 enclosed between the top 
sheet 2 and the backing sheet 11.. The top sheet 2 and the 
backing sheet 11 have a slightly greater extension than the 
absorbent body 12 and protrude slightly beyond the edges of 
said absorbent body. The top sheet 2 and the backing sheet 11 
are joined together along their outwardly protruding parts 
13, for instance by gluing or welding with heat or 
ultrasound. 



The absorbent body 12 may be of any conventional kind. 
Examples of typical absorption material are cellulose fluff 
pulp, tissue, highly absorbent polymers (so-called 
superabsorbents) , absorbent foam, absorbent nonwoven, and the 
like. It is also usual to - construct absorbent bodies with 
layers of different materials that have different properties 
with respect to liquid acquisition capacity, liquid 
dispersing capacity and storage capacity. Such constructions 
are well known to the person skilled in this art and need not 
be described in detail here. The thin absorbent bodies or 
pads normal at present in, e.g., child diapers and 
incontinence protectors are often comprised of a compressed 
mixed or layered structure of cellulose fluff pulp and 
superabsorbent. According to the invention, the absorbent 
material is combined with partially neutralised 
superabsorbent in an absorbent body. As before mentioned, 
this results in an absorbent article that has a lower pH 
against the skin in use and that presents a dry surface to 
the skin. Irritation of the skin and the formation malodorous 
gases are counteracted by several factors, such as by 
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inhibited growth of micro-organisms, less chafing of the 
skin, and less moisture in contact with the skin. 



The incontinence protector or napkin 10 has an hourglass 
configuration, including broad end parts 15, 16 and a 
narrower crotch part 17 situated between said end parts 15, 
16. The crotch part 17 is that part of the incontinence 
protector that is intended to lie between the thighs of the 
wearer in use and which functions as an acquisition surface 
for discharged body fluid. 

As before mentioned, provided between the liquid-permeable 
top sheet 2 and the absorbent body 11 is a porous and 
resilient liquid transfer sheet 3, e.g. fibre wadding, a 
layer of porous foam or a layer of one of the materials 
mentioned above as being suitable for the second sheet in the 
laminate shown in Figs. 1 and 2. The liquid transfer sheet 3 
receives the liquid that passes through the top sheet 2. 
Urination often involves the discharge of relatively large 
volumes of liquid over a short period of time. It is 
therefore important that the contact achieved between the 
liquid permeable top sheet and the inwardly lying liquid 
transfer sheet 3 is such that liquid is able to penetrate 
quickly into the liquid transfer sheet 3. Because the liquid 
transfer sheet has a high bulk density and a thickness of 
preferably 0.5-4 mm, the sheet 3 is able to function as a 
temporary liquid reservoir prior to being absorbed 
subsequently into the absorbent body 11. 



In the illustrated embodiment, the liquid transfer sheet 3 is 
slightly narrower than the absorbent body 11 although 
extending along the full length of the incontinence 
protector. One advantage with this design is that it enables 
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a saving in material consumption to be made; Naturally, a 
further saving can be made, by making the liquid transfer 
sheet 3 shorter than the length of' the incontinence 
protector. For instance, one conceivable alternative in this 
respect is to place the liquid transfer sheet 3 solely at the 
crotch part 17 of said incontinence protector, since the 
major part of the body liquid, or fluid, to be absorbed by 
the incontinence protector can be expected to be discharged 
within this protector part 17. 



Those liquid transfer sheets that are normally used are often 
very porous and therewith exhibit a relatively large 
effective mean size, which is often greater than the 
effective mean pore size of conventional liquid-permeable top 
sheet material. The effective medium pore size of a fibre 
material can be measured in accordance with a method 
described in EP-A-0 470 392. Since liquid strives to pass 
from coarse capillaries to finer capillaries and not vice 
versa, as a result of the capillary action, the liquid will 
tend to remain in the fibre network of the outer material 
instead of being drained away by the more porous liquid 
transfer sheet. Consequently, there is a danger that liquid 
will run on the surface of the outer sheet, or top sheet, and 
give rise to leakage . The liquid remaining in the fibre 
structure of the top sheet will also cause the surface of 
said sheet to be felt to be wet and therewith cause 
discomfort to the wearer. 



By joining the liquid permeable top sheet 2 to the liquid 
transfer sheet 3 as described with reference to the laminate 
1 shown in Figs. 1 and 2, the liquid transfer sheet 3 will be 
compressed at the bonding locations 4 . Thus, the liquid 
transfer sheet 3 has a density gradient where the density 
increases in towards respective bonding locations 4. The 
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liquid transfer sheet 3 will therefore present . in a region 
around the bonding locations 4 a pore size gradient and an 
area in which the effective medium pore size is smaller than 
the mean pore size of the liquid permeable top sheet 2. By 
5 grouping the bonding locations 4 in accordance with the 
x present invention, it is possible to increase that part of 
the laminate 1 surface at which the mean pore size < of the 
liquid transfer sheet 3 is smaller than the mean pore size of 
the. liquid permeable top sheet 2. 

10 

This enables the liquid transfer sheet 3 to dr.ain liquid away 
from the top sheet 2 effectively. Because liquid is drained 
away from the top sheet 2 in the region surrounding 
respective bonding locations 4 and in the denser regions 6 

15 that lie between the bonding locations 4 in each bonding 
location group 5, these regions will have a liquid deficit so 
as to achieve liquid equalisation with the surrounding 
regions- The top sheet 2 will therewith contain less liquid 
in total and will consequently be felt to be drier against 

20 the skin than would otherwise be the case. Since a lower pH 
is obtained when using the article, as a result of the 
partially neutralised superabsorbent material present in the 
absorbent body, the risk of, e.g., skin irritation is greatly 
reduced. 

25 

By arranging the bonding locations 4 in groups 5 with non- 
bonded densified regions 6 between said bonding locations 4, 
it is possible to achieve highly effective liquid 
transportation from the liquid permeable top sheet 2 to the 
30 liquid transfer sheet 3 with relatively few bonds. Further, 
non-bonded regions 7 are left between the groups 5, therewith 
giving an undulating or "bumpy" structure to the surface of 
the incontinence protector 10 that lies proximal to the 
wearer in use. These non-bonded regions 7 between the bonding 
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groups 5 are bulky and soft, causing the laminate 1 to be 
airy and comfortable to wear and also effectively distancing 
said surface from the wearer's skin so that the skin will be 
kept dry even when the laminated is wetted. 



In order to ensure that an effective liquid transfer is 
obtained between the liquid transfer sheet 3 and the 
absorbent body 11, the absorbent body will preferably have a 
greater affinity to liquid than the liquid transfer sheet 3. 
This can be achieved, for instance, by making the liquid 
transfer sheet 3 less hydrophilic than the absorbent body 11 
and/or by giving the absorbent body 11 a -'finer capillary 
structure than the liquid transfer sheet 3. 



It will be understood that the invention is not restricted to 
the described exemplifying embodiments thereof and that a 
number of variants and modifications are conceivable within 
the scope of the following Claims. 



By the word "comprise" as used in this document is meant 
include although with no limitation. 
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CLAIMS 



1. An absorbent article, such as a diaper, sanitary napkin, 
incontinence protector, wound dressing or the like, 
comprising an absorbent body (12) enclosed between a liquid- 
impermeable backing sheet (11) and a material laminate (1) in 
the form of a liquid permeable, fibrous sheet of material (2) 
forming a top sheet (2), and a liquid-permeable, porous and 
resilient sheet of material (3), forming a liquid transfer 
sheet (3) lying proximal to the absorbent body (12), wherein 
the laminate (1) has a planar extension -and a thickness 
direction perpendicular to said planar extension, wherein at 
least one of the sheets (2, 3) includes thermoplastic 
material, and wherein the two sheets (2, 3) are joined 
together through the medium of bonding locations (4) on the 
laminate (1) within which the thermoplastic material is 
caused to at least partially soften or melt and thereby join 
together said two sheets (2, 3), characterised in that the 
absorbent body includes partially neutralised superabsorbent ; 
and in that the sheet- joining regions of the laminate extend 
in the thickness direction of said laminate (1) through the 
top sheet (2) and at least partially through the liquid 
transfer sheet (3) . 



2. An absorbent article according to Claim 1, characterised 
in that the laminate bonding regions are disposed in two or 
more groups (5) where each group includes at least two 
bonding locations (4), wherein the largest relative distance 
between two mutually adjacent, bonding locations (4) in a 
given group (5) is smaller than the smallest distance between 
a group (5) and its nearest neighbouring group (5), wherein 
the laminate (1) includes between the bonding locations (4) 
in each bonding group (5) first non-bonded laminate regions 
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(6) that have a greater density than second non-bonded 
laminate regions (9) located between respective bonding 
groups (5) . 



3. An absorbent article according to Claim 1 or 2, 
characterised in that the superabsorbent has a degree of 
neutralisation such that the pH in the absorbent body of the 
article when wetted will lie in the range of 3.5-4.9, 
preferably 4.1-4.7. 



4. An absorbent article according to Claim 2 or 3, 
characterised in that the laminate bonding locations (4) 
include punctiform bonds, linear bonds, rectangular bonds or 
circular bonds. 



5. An absorbent article according to any one of the 
preceding Claims, characterised in that the top sheet (2) has 
through-penetrating holes within the bonding locations (4) . 

6. An absorbent article according to any one of the 
preceding Claims, characterised in that the top sheet (2) is 
comprised of a nonwoven material. 



article according to any one of the 
characterised by carded, thermobonded 



7 . An absorbent 
preceding Claims, 
nonwoven material . 



8. An absorbent article according to any one of the 
preceding Claims, characterised in that the liquid transfer 
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sheet (3) is a fibre wadding sheet having a thickness of 0.5- 
4 mm. 

9. An absorbent article according to any one of the 
preceding Claims, characterised in that the smallest distance 
x between two mutually adjacent" groups (5) of bonding 
locations (4) is at least twice the size of the greatest 
distance y between two mutually adjacent bonding locations 
(4) in respective groups (5) . 

10. An absorbent article according to Claim 9/ characterised 
in that the ratio of x/y between the distances x and y is 
from 2/1 to 12/1. 

11. An absorbent article according to Claim 9 or 10, 
characterised in that x is 2-6 mm and y is 0.5-1 mm. 
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SCA HYGIENE PRODUCTS AB 

Absorberande alster med ett materiallaminat innefattande ett vatskeuenomslappliut 
vtskikt och ett vatskeRenomslappligt vatskeoverforingsskikt. 

5 

Foreliggande uppfinning avser ett absorberande alster innefattande en absorptions- 
kropp innesluten mellan ett vatsketatt bottenskikt och ett materiallaminat i form av 
ett vatskegenomslappligt ytskikt och ett vatskegenomslappligt vatskeoverforings- 
skikt, med det vatskegenomslappliga overforingsskiktet vant mot absorptions- 
10 kroppen. 

Bakgrund 

Vanliga problem vid anvandning av absorberande alster, sasom blojor, bindor, 
1 5 inkontinensskydd eller liknande, ar att anvandningen av sadana alster kan leda till 
oonskade sidoeffekter sasom hudimtationer och problem med dalig lukt. Dessa 
problem kan uppsta p g av ocklusion, fukt, mekaniska, mikrobiella och enzymatiska 
faktorer. vilka alia i olika grad samverkar och forstarker varandras paverkan. Flera 
icke-onskade sidoeffekter kan uppsta till foljd av eller i samband med en 
20 pH-hojning. 

US 3 794 034 beskriver betydelsen av pH i ett absorberande alster och impregnei ing 
av alstret med buffrande substanser med vars hjalp pH i alstret kan hallas mellan 3,5 
och 6.0 r vilket ar fordelaktigt for saval tillvaxthamning av oonskade bakterier och 
25 danned uppkomst av oonskade lukter, som for att undvika negativ hudpaverkan. 

Genom patentansokan SE 9702298-2 ar det kant att anvanda ett absorberande alster 
som innefattar en pH-reglerande substans i form av ett delvis neutraliserat super- 
absorberande material dar pH i alstiet efter vatning ar mellan 3,5 och 4,9. Ett 
30 absorberande alster enligt SE 9702298-2 medfor minskad risk for hudinitationer 
och problem med dalig lukt. Ett konventionellt superabsorberande material har en 



■"HIS PAGE BLANK (uspto) 



2 



PCT/SE99/02370 
15.12.1999 



neutralisationsgrad pa ca 70 %, medan det delvis neutraliserade superabsorberande 
materialet har en lagre neutralisationsgrad. 

Kort beskrivning av uppfinningen 

Andamalet med foreliggande uppfinning ar att ytterligare minska risken for hud- 
irritationer, sasom exempelvis kontaktdermatitis. Detta astadkommes genom ett 
absorberande alster med en absorptionskropp som innefattar delvis neutraliserat 
superabsorberande material, samt med ett vatskegenomslappligt fibrost ytskikt som 
vid diskreta omraden (exempelvis punkter/linjer) ar termiskt sammanbundet med ett 
porost vatskeoverforingsskikt. 

Uppfinningen avser saledes absorberande alster, sasom blojor, bindor, inkontinens- 
skydd, forband eller liknande, innefattande en absorptionskropp innesluten mellan 
ett vatsketatt bottenskikt och ett materiallaminat i form av ett vatskegenomslappligt 
fibrost materialskikt som ytskikt, och ett vatskegenomslappligt, porost och spanstigt 
materialskikt som vatskeoverforingsskikt varvid vatskeoverforingsskiktet ar vant mot 
absoiptionskroppen, dar materiallaminatet har en planutstrackning och en tjockleks- 
led vinkelratt mot planutstrackningen, vai-vid atminstone ett av materialskikten 
innefattar termoplastiskt material och de bada materialskikten ar inbordes forbundna 
genom att materiallaminatet uppvisar bindningsstallen inom vilka det termoplastiska 
materialet bringats att atminstone delvis mjukna eller smalta och darigenom 
sammanbinda de bada materialskikten, varvid absorptionskroppen innefattar delvis 
neutialiserad superabsorbent och att materiallaminatets sammanbindningsomraden 
stracker sig i materiallaminatets tjockleksled genom ytskiktet och atminstone genom 
en del av vatskeoverforingsskiktet. 

I manga absorberande alster anvands plastfilm som ytskikt. Fordelcn med en 
fiberstruktur ar att den minskar risken for ocklusion, vilket i sin tur minskar risken 
for hudirritationer. Det beror pa att en fiberstruktur inte ar lika tat som en film. Ett 
fibrost ytskikt uppvisar dessutom vanligtvis en mjukare och lenare yta mot huden, 



THIS PAGE BLANK (uspto) 



PCT/SE99/02370 
15.12.1999 



vilket medfor att den mekaniska paverkan minskar (t ex skavning mot huden da 
anvandaren ror sig). 

Fordelen med ett porost vatskemottagande skikt mellan det vatskegenomslappliga 
5 ytskiktet och absorptionskroppen, vilket ar termiskt sammanbundet med ytskiktet 
vid diskreta omraden, ar att det fibrosa ytskiktets luftighet bibehalles battre an da 
ytmaterialets hela yta eller atminstone storre del av ytan, binds till det vatske- 
mottagande skiktets yta. Genom de diskreta bindningarna erhalls dessutom 
vanligtvis, i materiallaminatets tjockleksriktning, en mer komprimerad struktur an i 
10 de obundna partierna, vilket medfor att vatskan vid bindningarna lattare styrs i 
riktning mot den innanforliggande porosa vatskemottagande strukturen. 

Da absorptionskroppen innefattar delvis neutraliserat superabsorbei ande material 
innebar detta att pH vid anvandning mot kroppen kommer att sankas, vilket 
15 motverkar oonskade sidoeffekter sasom dalig lukt och hudirritation. Detta 
tillsammans med det torrare och mjukare oversta skiktet, som ar vant mot 
anvandaren, har mycket goda effekter pa anvandaren. En konventionell 
neunalisationsgrad ar ca 70 %, men enligt uppfinningen kommer 
neutialisationsgraden att vara lagre. 

20 

Uppfinningen ar sarskilt lamplig vid anvandning for att forhindra bl a blojdermatitis. 
Koit beskrivnin^ av figurer: 



25 



Uppfinningen skall i det foljande beskrivas mer utforligt, med hanvisning till de 
figurer som visas pa de bifogade ritningarna. 
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Darvid visar: 



Fig 


1 


en planvy av ett materiallaminat i det absorberande alstret enligt 






uppfinningen, 


Fig 


2 


ett snitt utefter linjen II-II genom materiallaminatet i Fig 1, 


Fig 


3 


ett forsta bindningsmonster, 


Fig 


4 


ett andra bindningsmonster, 


Fig 


5 


ett tredje bindningsmonster, 


Fig 


6 


ett fjarde bindningsmonster, 


Fig 


7 


ett femte bindningmonster, och 


Fig 


8 


ett inkontinensskydd som en utforingsform enligt uppfinningen 


Fig 


9 


visar i diagramform utveckling av ammoniak i en 






referensprodukt, jarafort med en produkt enligt referensprodukt 

4. 


Fig 


10 


visar i diagramform hudens yt-pH vid anvandning av en 



testprodukt innehallande en konventionell absorptionskropp, 
jamfort med anvandning av en motsvarande testprodukt 4. 

Beskrivning av utforinusformer: 

Uppfinningen avser absorberande alster, sasom blojor, bindor, inkontinensskydd, 
forband eller liknande. Pa Fig 8 visas som exempel ett inkontinensskydd 
innefattande en absorptionskropp 12 innesluten mellan ett vatsketiitt bottenskikt 1 1 
och ett materiallaminat 1 i form av ett vatskegenomslappligt fibrost materialskikt 2 
som ytskikt 2, och ett vatskegenomslappligt, porost och spanstigt materialskikt 3 
som vatskeoverforingsskikt 3 varvid vatskeoverforingsskiktet 3 ar vant mot 
absorptionskroppen 12 r dar materiallaminatet 1 har en planutstiackning och en 
tjockleksled vinkelratt mot planutstrackningen, varvid atminstone ett av material- 
skikten 2,3 innefattar tennoplastiskt material och de bada materialskikten 2,3 ar 
inbordes forbundna genom att materiallaminatet 1 uppvisar bindningsstallen 4 inom 
vilka det termoplastiska materialet bringats att atminstone delvis mjukna eller smalta 
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och darigenom sammanbinda de bada materialskikten 2,3. Absorptionskroppen 
innefattar delvis neutraliserad superabsorbent. Materiallaminatets samman- 
bindningsomraden stracker sig i materiallaminatets 1 tjockleksled genom ytskiktet 2 
och atminstone genom en del av vatskedverforingsskiktet 3. 

5 

Materiallaminatets 1 bindningsomraden ar anordnade i tva eller flera grupper 5 med 
minst tva bindningsstallen 4 i varje grupp 5, varvid det storsta inbordes avstandet 
mellan tva invid varandra belagna bindningsstallen 4 i en viss grupp ar mindre an 
det minsta avstandet mellan varje grupp 5 och dess narmast belagna granngrupp 5, 
10 varigenom materiallaminatet 1 uppvisar bindningsfria omraden 6 mellan bindnings- 
stallena 4 inom varje bindningsgrupp 5 vilka har hogre densitet an bindningsfria 
omraden 9 i materiallaminatet vilka ar belagna mellan bindningsgrupperna 5. 

Materiallaminatet beskrives nu narmare med hanvisning till Fig 1-7. 
15 Det i Fig 1 och 2 visade materiallaminatet 1 innefattar ett forsta materialskikt 2, 
ytskiktet 2, samt ett andra materialskikt 3, vatskeoverforingsskiktet 3. Det forsta 
materialskiktet 2 utgors darvid lampligen av ett forhallandevis tunt nonwoven- 
material. 

20 Nonwoven-material kan framstallas med manga olika metoder, exempelvis genom 
kardning eller spinning av ett fibei*flor som darefter binds. Vidare kan s.k. 
melt-blow-teknik anvandas for att avsatta korta fibrer i form av en fibermatta. Det 
finns en rad olika satt att binda fibrerna i ett nonwovenmaterial. Exempelvis kan 
olika typer av bindemedel anvandas. Vidare kan varmesmaltningsbara komponenter 

25 i material utnyttjas for bindning med ultraljud, eller genom varmetillforsel. Andra 
bindningsmetoder ar nalning och hydroentangling. Olika bindningsinetoder kan 
dessutom kombineras med varandra. 

Da materiallaminatet anvands som vatskegenomslappligt ytmaterial pa ett 
30 absorberande alster, ar det forsta materialskiktet 2, ytskiktet 2, det skikt vilket ar 
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avsett att vara vant mot en anvandare av alstret. Det ar darvid viktigt att det forsta 
skiktet har en slat, mjuk \ta vand mot anvandaren. 

Det andra materialskiktet 3, vatskeoverforingsskiktet 3, har med fordel stone 
5 tjocklek an det forsta materialskiktet 2 och utgors av ett porost, spanstigt fiber- 
material med en tjocklek firan 0,5-4 mm. Det andra materialskiktet 3 tjanar som 
vatskeoverforingsskikt da materiallaminatet ar anbragt som ett ytmaterial pa ett 
absorberande alster. Dar\id bor det andra materialskiktet 3 ha formaga att pa kort tid 
ta emot stora mangder vatska, sprida vatska i material skiktets plan, fora vatskan 
1 0 vidare till en under materiallaminatet 1 anordnad absorptionskropp, samt dessutom 
kunna tillfalligt lagra vatska som inte hunnit absorberas av absorptionskroppen. 
Material som ar sarskilt iampade for anvandning i vatskeoverforingsskiktet 3 ar 
syntetfibervaddar, kardade bundna eller obundna fiberskikt, eller bulkiga nonwoven- 
material. En speciell typ av fibermaterial som kan utnyttjas ar s.k. tow, vanned 
1 5 forstas huvudsakligen parallella, langa eller oandliga fibrer, eller fiberfilament vilka 
foreligger i form av skikt. eller stiangar. En annan typ av lampligt material ar porosa 
hydrofila skummaterial. Det andra materialskiktet kan vidare besta av tva eller flera 
lager av olika eller samma typ av material. 

20 Som ett pa intet satt begransande exempel pa ett matei iallaminat sum ar det oversta 
skiktet i ett absorberande alster enligt uppfinningen, kan namnas ett sammansatt 
nonwoven-material bestAende av ett forsta materialskikt 2 av ett nonwoven-material 
av syntetfibrer med en yn ikt mellan 10 och 50 g/m 2 och ett andra materialskikt 3 av 
en vadd av syntetfibrer med en ytvikt mellan 20 och 100 g/m 2 . Atminstone det forsta 

25 materialskiktet 2 och foretradesvis bada skikten 2,3 innefattar termoplastiskt 
material. Lampliga termoplastiska material ar polyester sasom polyeten och 
polypropen, samt polyamider, polyester och liknande. Aven olika typer av sa 
kallade bikomponentfibrer kan anvandas. 

30 De bada materialskikten 2,3 ar inbordes forbundna med ett stoit antal bindnings- 

stallen 4. Bindningsstallena 4 ar dai-vid i det nannaste punktfonniga och har bildats 
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genom samtidig komprimering och energitillforsel till materiallaminatet 1 . Darvid 
har det termoplastiska materialet bringats att mjukna, eller smalta vid bindnings- 
stallena 4 och darigenom binda samman de bada i materiallaminatet 1 ingaende 
skikten 2,3. Sammanbindningen av det forsta och det andra material skiktet 2,3 sker 
5 lampligen medelst varmebindning, eller genom ultraljudsbindning i form av t ex 
svetsning. Det bildas harvid svetsmonster som har en tredimensionell struktur. " 

Bindningsstallena 4 ar anordnade i grupper 5 med fyra bindningsstallen 4 i varje 
grupp 5. De fyra bindningama ar darvid placerade sa att de bildar hornen i en 

10 kvadrat. De inbordes avstandet mellan bindningsstallena 4 i varje grupp ar mindre 
an det inbordes avstandet mellan grupperna 5. Darvid bestams avstandet inom 
grupperna 5 sasom det narmaste avstandet mellan intill varandra liggande 
bindningsstallen 4. Pa motsvarande'vis bestams avstandet mellan grupperna 5 sasom 
det narmaste avstandet mellan intill varandra liggande grupper 5. 

15 Avstandsmatningarna gors, i bada fallen, fran bindningsstallenas 4 kanter. Det 

minsta avstandet x mellan intill liggande grupper, matt mellan de narmast varandra 
placerade bindningsstallena 4 i respektive grupp 5, ar lampligen 2-6 mm och det 
storsta avstandet y mellan intill varandra placerade bindningsstallen 4 inom 
grupperna ar lampligen 0,5-1 mm. Det forstnamnda avstandet x ar darvid atminstone 

20 ca dubbelt sa stort som det sistnamnda avstandet y. Forhallandet x/y mellan 
avstanden x och y ar 2/1 till 12/1. 

Vid avsvalning av det smalta, eller mjuknade termoplastiska materialet i laminatet 1, 
stelnar detta och tjanar som bindemedel for materiallaminatet. Forutom sam man- 

25 bin dningav de bada m aterialskikten 2,3 erhalls darvid en bestaende komprimering, 
ellerjortat^ strukturen i materials kikte n 2,3. Mest pataglig ar 

foitatningen vid sjalva bindningsstallena 4. Vidare innebar den speciella placeringen 
av bindningsstallena 4, att det sammanbundna materiallaminatet 1 uppvisar 
kvadratiska omraden 6 omgardade av bindningsstallena 4 i grupperna 5 och 

30 uppvisande hogre fortatning an omraden 7 mellan grupperna 5. 
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Det i Fig 1 och 2 visade materiallaminatet 1, ar sammanbundet pa ett sadant satt, att 
det bildats genomgaende hal 8 i ytskiktet 2 vid bindningsstallena 4. Dessutom ar 
materialet inom och narmast kring bindningsstallena 4 kraftigt fortatat, med finare 
5 kapillarer an omgivande material. Harigenom utgor bindningsstallena omraden med 
okad formaga att slappa genom vatska fran ytskiktet 2 till vatske- 
overforingsskiktet 3. 

Aven om materiallaminatet 1 visas med genomgaende hal 8 i det forsta material- 
10 skiktet 2, ytskiktet 2, ar ett sadant utforande inte nodvandigt for uppfinningen. 

Saledes omfattas aven sadana materiallaminat dar bindningsstallena 4 uppvisar en 
yta av mer eller mindre vatskeogenomtranglig karaktar, eller materiallaminatet med 
bade genomgaende hal och vatsketata bindningar. Bindningsstallen med lag, eller 
ingen vatskegenomslapplighet erhalls exempelvis om materiallaminatet innehaller 
1 5 en hog andel termoplastiskt material som smalts och darefter tillats stelna till en 

filmliknande yta. Aven om sjalva bindningsstallena 4 ar i det narmaste helt vatske- 
tata, medfor den fortatade fiberstrukturen som uppstatt kring bindningsstallena 4 
genom den komprimering som sker i samband med bindningen att omradet narmast 
kring varje bindningsstalle 4 anda uppvisar mycket hog vatskeoverforingsformaga. 

20 

Vidare utgor de fortatade omradena 6 innanfor bindningsstallena 4 i varje grupp 5 
av bindningsstallen zoner med forhojd vatskeoveiforingsfoimaga. Genom att 
avstandet mellan bindningsstallena 4 inom varje grupp 5 ar forhallandevis litet och 
foretradesvis fran 0,5 mm till 1 mm, medfor komprimeringen i bindningsstallena 4 

25 att aven omradet 6 innanfor bindningsstallena 4 paverkas, sa att en tatare struktur 
erhalls. Saledes ar kapillarstorleken i de fortatade omradena 6 som avgransas av 
bindningsstallena 4 i medeltal mindre an i omraden av materiallaminatet 1 som ar 
belagna mellan grupperna 5 av bindningsstallen 4. Detta innebar att material- 
laminatet 1 uppvisar en vatskeoverforingsformaga som i forhallande till bindnings- 

30 stallenas 4 sammanlagda yta ar mycket hog. Den sammanlagda bundna ytan utgor 

foretiadesvis 3-1 1% av den totala ytan. Den fdrvanansvart goda vatsketransport- och 
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vatskeoverforingsformagan beror pa att inte bara sjalva bindningsstallena 4 och ( 
omradena omedelbart intill dessa uppvisar forhojd vatskeoverforingsformaga, utan ' 
att aven de omraden som ar belagna mellan bindningsstallena 4 i en grupp 5 bidrar j 
till den forbattrade vatskeoverforingen. 

Genom uppfinningen ar det saledes mqjligt att skapa omraden med storre tathet'och 
darmed oka vatsketransportformaga, men anda bibehalla hog bulk, mjukhet och 
foljsamhet hos materiallaminatet 1. Detta leder till en torrare yta mot anvandaren 
och eftersom absorptionskroppen innefattar delvis neutraliserad superabsorbent 
erhalles en produkt med ett lagre pH. Darmed minskar risken for oonskade sido- 
effekter sasom dalig lukt och hudirritationer. 

All anvandning av produkter, som appliceras mot hud kan leda till oonskade sido- 
effekter. Dessa kan uppsta pa grund av ocklusion, fukt, mekaniska, mikrobiella och 
enzymatiska faktorer och de kan fororsaka sidoeffekter sasom hudirritationer, 
primara eller sekundara hudinfektioner och oonskad lukt. En pH-hojning ar en 
nonnal handelse vid anvandning av absorptionsprodukter mot hud. Flera icke 
onskade sidoeffekter kan emelleitid uppsta till foljd av eller i samband med en pH- 
hojning. Exempel pa sadana icke onskade sidoeffekter ar irritativ kontaktdermatit, 
som uppvisar ett samband med hudens yt-pH. 

Ett annat exempel pa oonskade sidoeffekter ar, att vissa bakterier sasom Proteus kan 
metabolisera amnen i urin och andra kroppsvatskor och ge upphov till illaluktande 
amnen sasom ammoniak och aminer, vilket aven orsakar en hojning av pH. Vid hogt 
pH forskjuts jamvikten for manga luktande amnen pa sadant satt, att fler flyktiga 
komponenter bildas, och darfor luktar de mer an vid lagt pH. 

Aven mikroorganismers tillvaxt gynnas av en miljo sasom i ett absorberande alster 
dar det firms tillgang till bland annat fukt, naring och varme. Hoga bakterietal utgor 
en risk for uppkomst av infektioner. Vidare innebar en hog bakteriell narvaro en 
okad risk for uppkomst av obehagliga lukter orsakade av olika substanser som bildas 
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vid biologisk eller kemisk nedbrytning av bestandsdelar i kroppsvatskor, sasom urin 
eller mensvatska. Mikroorganismer har en aktivitet som ar starkt pH-beroende och 
minskar med sjunkande pH. 

5 Da ett delvis neutraliserat superabsorberande material anvands i den absorberande 
strukturen enligt uppfinningen sanks pH. De ovan namnda oonskade sidoeffektema 
minskas alltsa i en absorberande struktur enligt uppfinningen. 

Delvis neutraliserat superabsorberande material anvands i absorberande alster 
10 beskrivna i den svenska patentansokan SE 9702298-2. Ett sankt pH-varde erhalles 
genom att alstret innefattar en pH-reglerande substans i form av ett delvis 
neutraliserat superabsorberande material. Det har visat sig att om pH i det 
absorberande alstret efter vatning/ar i intervallet 3,5 - 4,9, eller foretradesvis 4,1 - 
4,7, erhalls en markbart tillvaxthammande effekt pa oonskade stammar av mikro- 
15 organismer och uppkomsten av oonskade sidoeffekter, som kan uppsta pa grund av 
anvandning av alstret, minskas. 

Ett lampligt, delvis neutraliserat, superabsorberande material kan utgoras t ex av en 
tvarbunden polyakrylat av det slag som beskrivs i europeiska patentet EP 0 391 108, 
20 Casella AG. Aven andra typer av superabsorberande material an ovan angivna och 
som har motsvarande egenskaper kan anvandas. 

Exempel pa samband mellan neutralisationsgrad och pH i det superabsorberande 
materialet framgar nedan. Dessa uppgifter har hamtats ur ansokan SE 9702298-2. 



25 
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Neutralisationsgrad % pH 

18 4,0 

25 4,3 

5 30 4,5 

35 4,7 

45 5,0 

60 5,5 



10 Ur tabellen framgar, att neutralisationsgraden normalt bor vara lagre an 45 % och 

foretradesvis 35 %. Neutralisationsgraden bor emellertid lampligen vara hogre an ca 
20 %. Dessa neutralisationsgrader ar aven lampliga for denna uppfinning. 

Vid de neutralisationsgrader som enligt uppfinningen anvands i den absorberande 
1 5 strukturen i ett absorberande alster erhalles en sur miljo efter vatning, vid 

anvandning mot hud, vilket gor att exempelvis tillvaxten av mikroorganismer 
hammas och dalig lukt och hudirritationer undvikes. 

Det absorberande alstret enligt uppfinningen har efter vatning ett pH i absorptions- 
20 kroppen, i intervallet 3,5 - 4,9, foretradesvis 4,1 - 4,7. 

Ytterligare en fordel med uppfinningen ar alltsa att man undviker uppkomsten av 
exempelvis dalig lukt och hudbesvar vid anvandning av ett absorberande alster mot 
hud. Den tillvaxthammande effekten grundar sig pa att manga mikroorganismer har 
25 en aktivitet, som ar starkt pH-beroende och minskar med sjunkande pH. Enzymer 
sasom lipaser och proteaser har ocksa en aktivitet, som ar starkt pH-beroende och 
minskar med sjunkande pH. Saledes leder en sankning av pH till en minskad 
aktivitet hos flertalet mikroorganismer och en minskad enzymaktivitet och darmed 
astadkommes en minskning av negativ hudpaverkan. 

30 
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Foljande exempel ar hamtade ur SE 9702298-2 for att illustrera effekten i 
absorberande alster med en absorptionskropp innefattande ett delvis neutraliserat 
superabsorberande material. Dessutom innehaller absorptionskroppen en cellulosa- 
massa med ett pH av 2,5 - 8,5. 

5 

En absorberande kropp innehallande absorptionsmaterial och absorberad vatskaar 
till sin natur ett heterogent system ur pH-synpunkt. Systemet kan innehalla super- 
absorberande material, fibrer och vatska med flera jonslag. For att fa reproducerbara 
pH-varden maste matningar goras pa ett flertal stallen i provkroppen och medel- 
1 0 vardet beraknas. 

BESKRJVNrNG AV EXEMPEL: 

Foljande exempel ar avsedda att narmare illustrera effekten i absorberande alster 
15 med en absorptionskropp innefattande en kombination av ett delvis neutraliserat 

superabsorberande material samt cellulosamassa med ett pH av 2,5-8,5. Jamforelser 
tyoi des med konventionella material av motsvarande typ. 

TESTVATSKOR: 

20 

Testvatska 1 
0,9 % koksaltlosning. 
25 Testvatska 2 

Syntetisk urin enligt beskiivning i bl a EP 0 565 606 vilken kan erhallas fran Jayco 
Pharmaceuticals Co, Pennsylvania. Sammansattningen ar 2 g/1 KCI; 2 g/1 Na 2 S04; 
0,85 g/1 (NH 4 )H 2 P0 4 ; 0,15 g/1 (NH 4 ) 2 HP0 4 ; 0,19 g/1 CaCl 2 och 0,23 g/1 MgCl 2 . pH i 
30 denna blandning ar 6,0-6,4. 
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Testvatska 3 

Syntetisk urin innehallande foljande amnen: KC1, NaCl, MgS0 4 , KH 2 P0 4 , 
Na 2 HP0 4 , NH 2 CONH 2 . pH i denna blandning ar 6,0 -6,5. 

Testvatska 4 

Steril syntetisk urin till vilken har satts tillvaxtmedium for mikroorganismer. Den 
syntetiska urinen innehaller mono- och divalenta kat- och anjoner samt urea och har 
beretts enligt uppgifter i Geigy, Scientific Tables, vol 2, 8:th ed. 1981 p53. Tillvaxt- 
mediet for mikroorganismer bygger pa uppgifter om Hook- och FSA-media for 
enterobakterier. pH i denna blandning ar 6,6. 

TESTMETODER: 

Metod 1, tillverkning av absorptionskroppar for test 

Absorptionskroppar tillverkades med hjalp av en nagot modifierad provkropps- 
formare enligt SCAN C 33:80. Fluffmassa och superabsorberande material av 
onskad typ vagdes upp, och en jamn blandning av fluffmassa och superabsorberande 
material forties darefter in i en luftstrom med ett undeitryck av ca 85 mbar och 
genom ett ror med en diameter av 5 cm och forsett med ett metallnat i botten pa 
vilket en tunn tissue placerats. Blandningen av fluffmassa och superabsorberande 
material samlades darvid pa tissuen pa metallnatet och utgjorde darefter 
absorptionskroppen. Absorptionskroppen vagdes darefter och komprimerades till en 
bulk av 6-12 cm 3 /g. Ett antal absorbtionskroppar benamnda Referensprodukt 1, 
Referensprodukt 2, testprodukt 1, testprodukt 2, testprodukt 3, testprodukt 4 osv. 
med olika sammansattning enligt nedan tillverkades. Mangden absorptionsmaterial i 
de enkamiga resp tvakamiga absorptionskropparna anpassades sa art enkamiga resp 
tvakamiga sinsemellan har ungefar samma absoiptionskapacitet. 
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Metod 2. matning av pH i cellulosamassan. 

Matning av pH hos cellulosamassan i de olika provprodukterna gjordes genom 
5 bestamning av pH hos vattenextrakt hos massan enligt SCAN P 14:65. 1,0 g lufttorr 
cellulosamassa placerades i en 100 ml glasbagare och 20 ml destillerat vatten - 
tillsattes. Efter omrorning tillsattes ytterligare 50 ml destillerat vatten, och 
blandningen rordes om i ca 30 s och fick sta i 1 tim. Vatskan halldes av, och pH 
mattes med en glaselektrod vid 20-30 ° C Tva prov gjordes, och medelvardet 
10 beraknades. 

Metod 3, matning av pH i absorptionskropp . 

En absorptionskropp med diameter ca 50 mm tillverkades enligt metod 1. En viss 
15 mangd Testvatska 1, 2 och 3 tillsattes, 10 ml till en enkarnig absorptionskropp och 
20 ml till en tvakarnig absorptionskropp, varefter absorptionskroppen fick svalla i 
30 min. Darefter mattes i pH i absorptionskroppen med hjalp av en ytelekttod, 
Flatbottnad Metrohm pH-meter, Beckman 012 eller 072. Parallella matningar 
utfordes pa minst tva olika absorptionskroppar. pH mattes pa 10 punkter pa varje 
20 absorptionskropp och medelvardet beraknades. 

Metod 4, matning av bakteriehamnini* i absorptionskropp ar. 

Absorptionskroppar bereddes enligt metod 1. Saval enkarniga som tvakamiga 
25 absorptionskroppar bereddes. Testvatska 4 bereddes. Respektive bakterie- i f \ 

suspensioner av Escherichia coli (Ex.), Proteus mirabilis (P.m.), Enterococcus 
faecalis (E.f.) uppodlades i naringsbuljong 30 °C over natt. Ympkulturema spaddes, 
och bakteriahalten beraknades. Kulturema blandades i olika propoilioner, sa att den 
slutliga blandkulturen holl ca 10 4 organismer per ml testvatska 4. Testvatska 4 sattes 
30 till en steril sputumburk 70,5 x 52 mm, volym 100 ml, och absorplionskroppen 
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placerades upp och ned i burken och fick suga vatska under 5 min, varefter burken 
vandes och inkuberades i 35 °C i respektive 0; 6 och 12 timmar, varefter bakterie- 
vardet i absorptionskroppen bestamdes. Som naringsmedium an vandes TGE agar for 
matning av totalantal bakterier och Drigalski agar resp Slanetz Bartley agar for 
5 specifik matning av Escherichia coli och Proteus mirabilis resp Enterococcus r 
faecalis. 

Metod 5, matning av ammoniakhalt 

10 Enkarniga absorptionskroppar bereddes enligt metod 1. Testvatska och miki o- 
organismer tillsattes enligt metod 5 varefter burkarna inkuberades i 35 ° C i 
respektive 0, 3, 6 och 12 timmar, varefter provuttag gjordes firan burkarna med hjalp 
av en handpump och s.k. Dragerror. Ammoniakhalten avlases sedan som ett farg- 
omslag langs en skala graderad antingen i ppm eller volymprocent. 

15 

Metod 6, matning av hudens \i:-pH 

Provprodukter tillverkades genom att absorptionskroppar enligt ref. 3 resp test 4 
belades med en baksida av ca 25 g/m 2 polyeten och en framsida av ca 20 g/m 2 

20 polypropennonwoven. 7-8 ml Testvatska 3 tillfordes till provproduktens framsida 
och absorberades i provprodukten. De salunda erhallna provprodukterna placerades 
pa testpersonens underaiTnar och fick sitta kvar under 24 h. Forfarandet upprepades 
tva ganger. Hudens yt-pH pa kontaktstallet mattes fore appliceringen samt efter 24, 
48 och 72 h med Courage + Khazaka hud-pH-meter med flatbottnad Mettler-Toledo 

25 glaselektrod 403/120. 

PROVPRODUKTER: 



Referensprodukt 1 : Enkamig absoiptionskropp, med totalvikten 1 gram, 

tillverkad av ett konventionellt superabsorbeiande material 
samt en konventionell kemitennomekanisk cellulosamassa 
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i forhallande 15/85 vikt-%. 



Testprodukt 1 : Enkamig absorptionskropp, med totalvikten I gram, 

tillverkad av ett delvis neutraliserat superabsorberande 
material, med pH = 4,2, enligt uppfmningen samt en 
kemitermomekanisk cellulosamassa med pH = 5,8, i 
forhallande 15/85 vikt-%. 



Testprodukt: 2 Enkarnig absorptionskropp, med totalvikten 1 gram, 

tillverkad av ett delvis neutraliserat superabsorberande 
material, med pH = 4,2, enligt uppfmningen samt en 
kemitermomekanisk cellulosamassa med pH = 3,7 i 
forhallande 15/85 vikt-%. 



Referensprodukt 2: Tvakarnig absorptionskropp. Overkarnan (ok), med 

totalvikten 1,2, gram, tillverkad av ett konventionellt 
superabsorberande material samt en konventionell 
kemitermomekanisk massa i forhallande 12/88%. 
Underkarnan (uk), med totalvikten 1,1 gram, tillverkad av 
ett konventionellt superabsorberande material samt en 
konventionell kemisk massa i forhallande 12/88 vikt-%. 

Testprodukt 3: Tvakarnig absorptionskropp. Overkarnan (ok), med total- 

vikten 1.3 gram, tillverkad av ett delvis neutraliserat 
superabsorberande material, med pH = 4,5, enligt 
uppfmningen samt en kemitermomekanisk massa med 
pH = 5,8. i forhallande 15/85%. Underkarnan (uk), med 
totalvikten 1,2 gram, tillverkad av ett delvis neutraliserat 
superabsorberande material, med pH = 4,5, enligt 
uppfmningen samt en kemisk massa med pH = 6,3, i 
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forhallande 15/85 vikt-%. 



Referensprodukt 3 : 



Testprodukt 4: 



Enkarnig absorptionskropp, med totalvikten I gram, 
tillverkad av ett konventionellt superabsorberande material 
samt en konventionell kemisk cellulosamassa i forhallande 
15/85 vikt-%. 

Enkarnig absorptionskropp, med totalvikten I gram, 
tillverkad av ett delvis neutraliserat superabsorberande 
material, med pH = 4,2, enligt uppfinningen samt en 
konventionell kemisk cellulosamassa i forhallande 
15/85 vikt-%. 



Referensprodukt 4: Enkarnig absorptionskropp, med totalvikten I gram, 

tillverkad av ett konventionellt superabsorberande material 
samt en kemitermomekanisk cellulosamassa, med 
pH = 6,7. i forhallande 15/85 vikt-%. 



Testprodukt 5: 



Enkarnig absorptionskropp, med totalvikten I gram, 
tillverkad av ett delvis neutraliserat superabsorberande 
material, med pH = 4,2, enligt uppfinningen samt en 
kemitermomekanisk cellulosamassa med pH = 6,7, i 
forhallande 15/85 vikt-%. 



Testprodukt 6: 



Tvakarnig absorptionskropp. Overkaman (ok), med 
totalvikten 1,3 gram, tillverkad av ett delvis neutraliserat 
superabsorberande material, med pH = 4,6, enligt 
uppfinningen samt en kemitermomekanisk massa med 
pH = 5,8, i forhallande 15/85 %. Underkarnan (uk), med 
totalvikten 1,2 gram, tillverkad av ett delvis neutraliserat 
superabsorberande material, med pH = 4,6, enligt 
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uppfinningen samt en kemisk massa med pH =6,3, i 
forhallande 15/85 vikt-%. 



TESTRESULTAT: 
5 Exempel 1 

Ur Tabell 1 framgar, att det i en enkarnig konventionell absorptionskropp, enligt 
referensprodukt 1, foreligger god tillvaxt av mikroorganismer. Matningen 
genomfordes enligt Metod 4. 

10 

Tabell 1: 



TID 


Esherichia coli 


Proteus 


Enterococcus 






mirabilis 


faecalis 


0 tim 




3,1 


3,7 


6 tim 


7.0 


6,4 


7,1 


1 2 tim 


9.2 


9,1 


8,3 



15 Exempel 2 

Ur Tabell 2 framgar, att det i en enkamig absorptionskropp, enligt testprodukt 1, 
foreligger god hamning av tillvaxten av mikroorganismer. Matningen genomfordes 
enligt Metod 4. 



20 
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Tabell 2: 



Tid 


Esheiichia 


Proteus 


Enterococcus 




coli 


mirabilis 


faecalis 


0 tim 


3,2 




3,4 


6 tim 


5.5 


3,2 


4,8 


12 tim 


7,3 


4,0 


6,1 



Exempel 3 



Ur Tabell 3 framgar, att det i en enkamig absorptionskropp enligt testprodukt 2, 
foreligger god hamning av tillvaxten av mikroorganismer. Matningen genomfotdes 
enligt Metod 4. 



Tabell 3: 



tid 


Esheiichia coli I 


Proteus 


Enterococcus 






mirabilis 


faecalis 


0 tim 


3.4 


3,3 


3,5 


6 tim 


3,2 


2,6 


3,6 


1 2 tim 


2,8 


2,0 


3,5 



Exempel 4 



Ur Tabell 4 framgar, an det i en tvakamig konventionell absorptionskropp, enligt 
referensprodukt 2, foreligger god tillvaxt av mikroorganismer. Matningen 
genomfordes enligt Metod 4. 
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Tabell 4. 



,Tid 


Esherichia coli 


Proteus mirabilis 


Enterococcus 1 












faecalis 






ok* 


uk** 


ok* 


uk** 


ok* 


uk** 


0 tim 


3,4 


3,4 


3,4 


3,4 


3,4 


3,4' 


6 tim 


6,8 


7,0 


6,6 


6,7 


6,7 


6,2 


12 tim 


9,0 


9,0 


9,1 


9,0 


8,0 


7,8 



*6k = dvre karna, **uk = undre karna 



Exempel 5 

Ur Tabell 5 framgar, att det i en tvakarnig absorptionskropp enligt testprodukt 3, 
foreligger god hamning av tillvaxten av mikroorganismer. Matningen genomfordes 
enligt Metod 4. 



Tabell 5. 



Tid 


Esherichia coli 


Proteus mirabilis 


Enterococcus 












faecalis 






ok* | 


uk** 


ok* 


uk** 


ok* 


uk** 


0 tim 


3,4 


3,4 


3,4 


3,4 


3.4 


3,4 


6 tim 


5.1 


5,6 


3,3 


4,2 


4,4 


4,5 


12 tim 


7,3 


7,4 


4,0 


,4,0 


5,9 


4,8 



*6k = 6 vie karna, **uk = undre karna 
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Exempel 6 

Ur Fig 9 framgar att effektiv fordrojning av utvecklingen av ammoniak erhalls i en 
enkarnig absorptionskropp, enligt testprodukt 5, jamfort med en enkarnig 
5 konventionell absorptionskropp, enligt Referensprodukt 4. Matningen genomfordes 
enligt Metod 5. 

Exempel 7 

10 Ur Fig 10 framgar att hudens yt-pH efter en tids anvandning av en provprodukt 
innehallande en absorptionskropp, testprodukt 4, etablerar sig pa en lagre niva an 
efter anvandning av en motsvarande provprodukt innehallande ett konventionellt 
superabsorberande material, enligt Referensprodukt 3, efter tillsatts av Testvatska 3. 
Matningen genomfordes enligt Metod 6. 

15 

Exempel 8 

Ur Tabell 6 framgar att uppmatt pH i en enkarnig absorptionskropp, testprodukt 1, 
efter tillsats av testvatska, ligger inom det verksamma pH intervallet 3,5-4,9. 
20 Matningen genomfordes enligt Metod 3. 



Tabell 6: 





Testvatska 1 


Testvatska 2 


Testvatska 3 


pH 


4,29 


4,42 


4,54 



25 
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Exempel 9 

Ur Tabell 7 framgar att uppmatt pH i en tvakamig absorptionskropp, testprodukt 6, 
efter tillsats av testvatska, ligger inom det verksamma pH-intervallet 3,5-4,9. 
5 Matningen genomfordes enligt Metod 3. 



Tabell 7: 





Testvatska 1 


Testvatska 2 


Testvatska 3 


pH ok* 


4,72 


4,83 


4,80 


pH uk** 


4,75 


4,73 


4,73 



10 *6k = dvre karna, **uk = undre kama 

Ett lagre pH visar alltsa goda effekter avseende hamning av tillvaxt av mikro- 
organismer. Da delvis neutraliserad superabsorbent anvands tillsammans med det 

15 materiallaminat som beskrivits ovan i ett absorberande alster, erhalles ytterligare 
fordelar avseende hudiiritationer och lukt. Det beskrivna materiallaminatet ger en 
torrare yta mot huden vid anvandning, vilket aven det har en god effekt pa hud- 
iiritationer. Dessutom har svetsmonstret i materiallaminatet i alstret enligt 
uppfmningen, en tredimensionell struktur, vilket syns tydligt i t ex Fig 2. Detta 

20 innebar att det ar mindre material som ligger an direkt mot anvandarens hud, vilket 
medfor att det vid anvandning av ett alster med ett sadant ytmaterial inte blir sa tatt 
mellan ytmaterial och anvandarens hud. Darmed minskar risken for hudiiritationer, 
t ex genorn skavning och/eller genom att huden blir fuktig, pga instangdhet (vanne) 
ocli/eller genom att en viss mangd vatska efter en forsta vatning forblir kvar i 

25 ytskiktet som ligger an mot anvandarens hud. 
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Nedan foljer nu ytterligare utforingsformer av materiallaminatet 1 som anvands i 
uppfinningen. Fig 3 visar ett bindningsmonster for ett material larninat 1 som oversta 
skikt riktat mot anvandaren i ett absorberande alster enligt uppfinningen. Bindnings- 
monstret bestar av rombiska bindningsstallen 4 anordnade i grupper 5 f om fyra 
bindningsstallen 4 i varje grupp 5 ' . Vidare uppvisar bindningsmonstret i Fig 3 
overordnade gruppbildningar 5 1 1 om fyra grupper 5 1 med vardera fyra 
bindningsstallen 4. I bindningsmonstret i Fig 3 kan saledes identifieras tre olika 
typer av omraden 6,7,9 med inbordes olika materialtathet. Den tataste material- 
strukturen, med minst porstorlek aterfinns darvid inom gruppema 5 1 bestaende av 
fyra bindningsstallen 4. Omraden 7 med nagot mindre tathet och darigenom nagot 
storre porstorlek aterfinns i de overordnade gruppbildningarna 5 1 ' av grupper 5 1 
med vardera fyra bindningsstallen 4. De minst tata omradena 9, slutligen, aterfinns 
mellan de overordnade gruppbildningarna 5 ' ' , och mellan de overordnade grupp- 
bildningarna 5 1 1 och enstaka grupper 5 av bindningsstallen 4, vilka ar anordnade 
mellan de overordnade gruppbildningarna 5 1 1 . 

Fig 4 visar bindningsstallen 4 i form av korta (1-1, 5mm) streck-fonnade bindningar 
anordnade i huvudsakligen parallella strak 5 med ett inbordes avstand mellan 
stiaken som overstiger avstandet mellan de i striken ingaende bindningsstallena 4. 
20 Inom stiaken foreligger fortatade omraden 6 mellan bindningsstallena 4, uppvisande 
mindre porstorlek an omraden 7, belagna mellan stiaken 5. 

Ytterligare anvandbara bindningsmonster visas i figurema 5-7, varvid Fig 5 visar 
huvudsakligen parallella, vagiga bindningslinjer 4 anordnade pai*vis med ett 
25 inbordes avstand mellan bindningslinjerna 4 i varje par 5 som overstiger avstandet 
mellan paren 5 av bindningslinjer 4. Saledes erhalls med det i Fig 5 visade 
bindningsmonstret ett materiallaminat med fortatade vatskeoverfot ingsomraden 
mellan bindningslinjerna 4 i varje par och bulkiga, distansskapande, mjuka och 
luftiga omraden 7 mellan bindningsparen 5. 

30 



10 
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En fordel med att ordna bindningsstallena 4 i form av strak, eller linjer, ar art ett 
ytmaterial med ett sadant bindningsmonster huvudsakligen leder vatska i utmed 
straken, eller linjerna och motverkar vatskespridning vinkelratt mot straken eller 
linjema. Detta forhallande kan med fordel utnyttjas for att minska risken for kant- 
lackage for ett absorberande alster. 

Fig 6 visar ett monster med grupper 5 vardera bestaende av tva bindningsstallen 4 i 
form av koncentriska ringar, vilka avgransar fortatade omraden 6, medan omraden 7 
med mindre tathet aterfinns utanfor det yttre av det ringformiga bindningsstallena 4. 

Fig 7 visar ett monster av korta parallella bindningsstreck 4 anordnade parvis pa ett 
inbordes avstand sa att det bildas fortatade omraden 6 mellan bindingsstrecken 4 i 
varje par 5 och mindre tata omraden mellan paren av bindningsstreck 4. 

1 Fig 8 visas ett inkontinensskydd 10 som en utforingsform av ett absorberande 
alster enligt uppfinningen, vilket innefattar ett materiallaminat 1 som omfattar ett 
vatskegenomslappligt ytskikt 2, samt ett vatskegenomslappligt vatskeoverforings- 
skikt 3. Det vatskegenomslappliga ytskiktet 2 innesluter tillsammans med ett vatske- 
tatt bottenskikt 1 1 en absorbtionskropp 12. Ytskiktet 2 och bottenskiktet 1 1 har 
nagot ston e utsti ackning i planet an absorptionskroppen 12 och stracker sig ett 
stycke utanfor absorptionskroppens kanter. Ytskiktet 2 och bottenskiktet 1 1 ar 
inbordes forbundna inom de utskjutande partiema 13, exempelvis genom limning 
eller svetsning med varme eller ultraljud. 

Absorptionskroppen 12 kan vara av vilket som heist konventionellt slag. Exempel pa 
vanligen forekommande absorptionsmaterial ar cellulosafluffmasssa, tissueskikt, 
hogabsorberande polymerer (s k superabsorbent), absorberande skummaterial, 
absorberande nonwoven-material och liknande. Det ar aven vanligt med 
absorptionskroppar uppbyggda av sk.kt av olika material med olika egenskaper vad 
galler vatskemottagningsfonnaga, spridningsfomiaga och lagringsformaga. Detta ar 
valkant for fackmannen inom omradet och behover darfor inte beskrivas i detalj. De 
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tunna absorptionskroppar som idag ar vanliga i exempelvis barnblqjor och 
inkontinensskydd bestar ofta av en komprimerad, blandad eller skiktad struktur av 
cellulosafluffmassa och superabsorbent. Enligt uppfinningen kombineras 
absorptionsmaterialet med delvis neutraliserad superabsorbent i en absorptions- 
5 kropp. Detta leder, som namnts tidigare, till ett absorberande alster med ett lagre pH 
mot huden vid anvandning, samt en torr yta mot huden. Hudirritationer och lukt- 
motverkas, genom flera faktorer, sasom hammad tillvaxt av mikrooi ganismer, 
mindre skavning mot huden och mindre fukt mot huden. 

10 lnkontinensskyddet 10 ar timglasformat med bredare andpartier 15, 16 och ett 

smalare grenparti 17 belaget mellan andpartierna 15,16. Grenpartiet 17 ar det parti 
av inkontinensskyddet som ar avsett att under anvandning vara anbragt i 
anvandarens gren och tjana som mottagningsyta for den utsondrade kroppsvatskan. 

15 Mellan det vatskegenomslappliga ytskiktet 2 och absorptionskroppen 1 1 ar, sasom 
tidigare omtalats, anordnat ett porost och spanstigt vatskeoverforingsskikt 3, 
exempelvis en fibervadd, ett porost skumskikt, eller nagot annat av de material som 
angivits som lampliga for det andra materialskiktet i det i figurema 1 och 2 visade 
materiallaminatet. Vatskeoverforingsskiktet 3 tar emot den vatska som passerar 

20 genom ytskiktet 2. Vid urinering ror det sig ofta om forhallandevis stora mangder 
vatska som avges under kort tid. Det ar darfor vasentligt att kontakten mellan det 
vatskegenomslappliga ytskiktet och det innanforliggande vatskeoverforingsskiktet 3 
ar sadan att vatskan snabbt tranger in i vatskeoverforingsskiktet 3. Genom att 
vatskeoverforingsskiktet ar ett skikt med hog bulk och en tjocklek som foretradesvis 

25 ar fran 0,5- 4 mm, kan skiktet 3 fungera som en tillfallig reservoir tor vatskan innan 
den efter hand absorberas in i absorptionskroppen 1 1 . 

1 det visade exemplet ar vatskeoverforingsskiktet 3 nagot smalare iin absoiptions- 
kroppen 1 1, men stracker sig i hela inkontinensskyddets langd. Ett sadant utforande 
30 ar fordelaktigt eftersom det medger en viss materialbesparing. Det ar naturligtvis 
mojligt att spara ytterligare material genom att inte lata vatskoverforingsskiktet 3 
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stracka sig i hela inkontinensskyddets langd. Exempelvis ar det tankbart att endast 
anordna vatskeoverforingsskiktet 3 vid inkontinensskyddets grenparti 17, eftersom 
huvudparten av den kroppsvatska som skall absorberas av inkontinensskyddet kan 
forvantas traffa skyddet inom detta parti 17. 

5 

Vanligen anvanda vatskeoverfbringsskikt ar ofta mycket porosa och uppvisar 
darmed en relativt stor effektiv medelstorlek vilken ofta ar storre an den effektiva 
medelporstorleken hos konventionella vatskegenomslappliga ytskiktsmaterial. Det 
effektiva medelporstorleken hos ett flbermaterial kan matas enligt en matmetod som 

10 beskrivs i EP-A-0 470 392. Eftersom vatska av kapillarverkan stravar efter att ga 
fran grovre till finare kapillarer och ej tvartom, tenderar vatska att stanna kvar i 
ytmaterialets fibernatverk istallet for att draneras av det porosare vatskeoverforings- 
skiktet. Detta innebar att vatska riskerar att rinna pa ytskiktets yta och ge upphov till 
lackage. Dessutom stannar vatska kvar i ytskiktets fiberstruktur, varigenom 

15 ytskiktets yta upplevs som vat och obehaglig av anvandaren. 

Genom att forbinda det vatskegenomslappliga ytskiktet 2 med vatske-overforings- 
skiktet 3, sasom beskrivits i samband med det i Fig 1 och 2 visas materiallaminatet 
1, erhalls en komprimering av vatskeoverforingsskiktet 3 vid bindningsstallena 4. 

20 Vatskeoverforingsskiktet 3 uppvisar darigenom en densitetsgradient med_6kande 
densitet in mot respektive bindningstalle 4. Vatskeoverforingsskiktet 3 kommer 
harmed att uppvisa en porstorleksgradient kring bindningsstallena 4 och ett omrade 
dar den effektiva medelporstorleken ar mindre an det vatskegenomslappliga 
ytskiktets 2 medelporstorlek. Genom att gruppera bindningsstallen<i 4 i enlighet med 

25 uppfinningen, ar det mojligt att oka den del av materiallaminatets 1 yta vid vilken 
medelporstorleken for vatskeoverforingsskikten 3 ar mindre an medelporstorleken 
for det vatskegenomslappliga ytskiktet 2. 

Vatskeoverforingsskiktet 3 kan harigenom effektivt dranera ytskiktet 2 pa vatska. 
30 Genom att ytskiktet 2 draneras pa vatska i omradet kring respektive bindningsstalle 
4 och i de mellanliggande, tatare omradena 6 mellan bindningsstallena 4 i varje 
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grupp 5 av bindningsstallen, uppstar i dessa omraden ett underskott pa vatska, 
varvid en vatskeutjamning kommer att ske med omkringliggande omi aden. Ytskiktet 
2 kommer darmed totalt att innehalla mindre vatska och darigenom upplevas som 
torrare mot huden. Eftersom dessutom ett lagre pH erhalles vid anvandning av 
alstret, genom att ett delvis neutraliserat superabsorberande material ingar i 
absorptionskroppen, minskar risken for t ex hudirritationer vasentligt. 

Genom att arrangera bindningsstallena 4 i grupper 5 med bindningsfria, fortatade 
omraden 6 mellan bindningsstallena 4, ar det saledes mqjligt att med ett 
forhallandevis litet antal bindningar erhalla mycket g^vatsketr^^ 
vatskegenomslappliga ytskiktet 2 till vatskeov<yiormgss^ 3. Vidare lamnas 
bindningsfria omraden 7 mellan grupperna 5, vilket ger inkontinensskyddets 10 mot 
anvandaren vanda yta en vagig struktur. Dessutom ar de bindningsfria omradena 7 
mellan bindningsgruppema 5 bulkiga och mjuka och medfor att materiallaminatet I 
blir luftigt och komfortabelt, samt ger god distansverkan varigenom huden kan 
hallas torr aven efter anvandning. 

For att erhalla god vatskeoverforing mellan vatskeoverforingsskiktet 3 och 
absoiptionskroppen 1 1, bor absorptionskroppen ha storre vatskeaffinitet an vatske- 
overforingsskiktet 3. Detta kan exempelvis astadkommas genom att vatskeover- 
foringsskiktet 3 ar mindre hydrofilt an absoiptionskioppen 1 1 och/eller genom att 
absorptionskroppen 1 1 har en mer finkapillar struktur an vatskeoverforingsskiktet 3. 

Uppfinningen skall inte anses vara begransad till de har beskrivna utforings- 
exemplen, utan en rad ytterligare varianter och modifikationer ar tankbara inom 
ramen for de efterfoljande patentkraven. 

Med uttiycket "innefattande" menar vi inkluderande men ej begransande till. 
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Patentkrav 

1. Absorberande alster, sasom blojor, bindor, inkontinensskydd, forband eller 
liknande, innefattande en absorptionskropp (12) innesluten mellan ett vatsketatt 

5 bottenskikt (11) och ett materiallaminat (1) i form av ett vatskegenomslappligt 

fibrost materialskikt (2) som ytskikt (2), och ett vatskegenomslappligt, porost och 
spanstigt materialskikt (3) som vatskeoverforingsskikt (3) varvid vatske- 
overforingsskiktet (3) ar vant mot absorptionskroppen (12), dar materiallaminatet 
(1) har en planutstrackning och en tjockleksled vinkelratt mot planutstrackningen, 
10 varvid atminstone ett av materialskikten (2,3) innefattar termoplastiskt material 

och de bada materialskikten (2,3) ar inbordes forbundna genom att 
materiallaminatet (1) uppvisar bindningsstallen (4) inom vilka det termoplastiska 
materialet bringats att atminstone delvis mjukna eller srnalta och darigenom 
sammanbinda de bada materialskikten (2,3), kannetecknat av att 
15 absorptionskroppen innefattar delvis neutraliserad superabsorbent och att 

materiallaminatets sammanbindningsomiaden stracker sig i materiallaminatets (1) 
tjockleksled genom ytskiktet (2) och atminstone genom en del av vatske- 
overforingsskiktet (3). 

2. Absorberande alster enligt krav 1, kannetecknat av att materiallaminatets (1) 
bindningsomraden ar anordnade i tva eller flera grupper (5) med minst tva 
bindningsstallen (4) i varje gi*upp (5), vai*vid det storsta inbordes avstandet mellan 
tva invid varandra belagna bindningsstallen (4) i en viss grupp (5) ar mindre an 
det minsta avstandet mellan gruppen (5) och dess narmast belagna granngrupp 
(5), varigenom materiallaminatet (1) uppvisar bindningsfria omraden (6) mellan 
bindningsstallena (4) inom varje bindningsgrupp (5) vilka har hogre densitet an 
bindningsfria omraden (9) av materiallaminatet vilka ar belagna mellan 
bindningsgrupperna (5). 
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3. Absorberande alster enligt krav 1 eller 2, kannetecknat av att superabsorbenten 
uppvisar sadan neutralisationsgrad att pH i alstrets absorptionskropp efter 
vatning, ar i intervallet 3,5 - 4,9, foretradesvis 4,1 - 4,7. 



4. Absorberande alster enligt krav 2 eller 3, kannetecknat av att materiallaminatets 
bindningsstallen (4) innefattar punktbindningar, bindningslinjer, rektangulara" 
bindningar eller cirkulara bindningar. 

5. Absorberande alster enligt nagot av foregaende krav, kannetecknat av att 
ytskiktet (2) uppvisar genomgaende hal inom bindniqgsstallena (4). 

6. Absorberande alster enligt nagot av foregaende krav, kannetecknat av ytskiktet 
(2) utgors av ett nonwoven-maferiak 

7. Absorberande alster enligt nagot av foregaende krav, kannetecknat av ett 
nonwoven-material ar ett kardat, termobundet material. 

8. Absorberande alster enligt nagot av foregaende krav, kannetecknat av att 
vatskeoverforingsskiktet (3) ar ett fibervaddskikt med en tjocklek av 0,5-4 mm. 



9. Absorberande alster enligt nagot av foregaende krav, kannetecknat av att det 
minsta inbordes avstandet x mellan tva invid varandra belagna grupper (5) av 
bindningsstallen (4) ar atminstone dubbelt sa stort som det storsta avstandet y 
mellan tva invid varandra anordnade bindningsstallen (4) inom gruppema (5). 

10. Absorberande alster enligt krav 9, kannetecknat av att forhallandet x/y, mellan 
avstanden x och y, ar fran 2/1 till 12/1 . 

1 1. Absorberande alster enligt krav 9 eller 10, kannetecknat av att x ar 2-6 mm och 
y ar 0,5-1 mm. 
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Sammandrag 



Absorberande alster, sasom blojor, bindor, inkontinensskydd, forband eller 
liknande, innefattande en absorptionskropp 12 innesluten mellan ett vatsketatt 
5 bottenskikt 1 1 och ett materiallaminat 1 i form av ett vatskegenomslappligt ytskikt 2 
.och ett vatskegenomslappligt vatskeoverforingsskikt 3 ? med vatskeoverforings- 
skiktet 3 vant mot absorptionskroppen 12, dar det vatskegenomslappliga ytskiktet 2 
och vatskeoverforingsskiktet 3 ar inbordes forbundna med varandra, varvid 
absorptionskroppen innefattar delvis neutraliserat superabsorberande material. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/SE99/02370 



I. Basis of the rep rt 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -34 as originally filed 

Claims, No.: 

1-11 as received on 1 3/02/2001 with letter of 1 3/02/2001 

Drawings, sheets: 

1/5-5/5 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: Claims 1-11 

No: Claims 

Yes: Claims 1-11 

No: Claims 



Industrial applicability (IA) Yes: Claims 1 -1 1 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Section V 

The following documents are referred to: 

D1: SE-A-97002298-2 
D2: DE-A1 -1951 2005 

1 . Novelty 

The absorbent article according to the present application is considered to be novel 
over the documents cited in the International Search Report since none of these 
documents relates to such an article wherein a laminate top sheet is specifically 
designed with regard to sheet-joining regions of the laminate and wherein the 
absorbent body is represented by a partially neutralized superabsorbent. 

Hence, claims 1 to 1 1 appear to be novel in the sense of Article 33(2) PCT. 

V. 

2. Inventive Step 

The present invention provides an absorbent article which reduces the risk of skin 
irritation. This improvement is achieved by two different means, namely 

(1) by incorporating a partially neutralized superabsorbent material into the absorbent 
body of the article, and 

(2) by using a top sheet in the form of a laminate whose individual layers are thermally 
bonded in a specific way at discrete regions. 

The use of a partially neutralized superabsorbent material in absorbent articles and its 
advantageous effects on reducing skin irritations and bad odours is already known from 
the Swedish application SE 9702292.2 (D1). Thus, the presence of a partially 
neutralized absorbent material does not impart an inventive merit to the invention. 

Document DE-A-195 12 005 (D2) deals with an absorbent article comprising a laminate 
top sheet composed of a two different layers of a web material (fleece) which are 
welded to a stiffened carrier layer enveloping absorbing particles. During welding, a 
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punctiform bonding (6) is created. According to Figure 1 of D2, the sheet-joining region 
(6) extends through both layers of the web (fleece)material. 
However, contrary to the present invention, it is notthe laminate structure which 
contacts the skin or the wound, but the elastic carrier layer forming a highly absorbent 
system. The laminate structure of D1 is of an inelastic material creating a certain 
mechanical force to the wound (cf. cf D1 , col.3, 1.14-20) while the laminate structure of 
the invention is characterized by a high liquid transfer capacity. 

The purpose of the laminate used in D1 i&therefore completely different from that of 
the invention. The present invention is therefore not obvious in the light of D1 and/or 
D2. 

Consequently, claims 1 to 1 1 fulfil the requirements of Art. 33(3) PCT. 
Section VIII: Clarity 

Claim 1 does not fulfil the requirements of Article 6 PCT since the individual layers (2) 
and (3) of the top sheet are not clearly distinguishable from each other. Both layers are 
liquid permeable, porous, resilient (the fibres of (2) render this layer porous and 
resilient) and includes thermoplastic material. 
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CLAIMS 



1. An absorbent article, such as a diaper, sanitary napkin, incontinence 

S protector, wound dressing or the like, comprising an absorbent body (12) enclosed 
between a liquid-impermeable backing sheet (11) and a material laminate (1) in the 
form of a liquid permeable, fibrous sheet of material (2) forming a top sheet (2), and a 
liquid-permeable, porous and resilient sheet of material (3), forming a liquid transfer 
sheet (3) lying proximal to the absorbent body (12), wherein the laminate (1) has a 

10 planar extension and a thickness direction perpendicular to said planar extension, 
wherein at least one of the sheets (2, 3) includes thermoplastic material, and wherein 
the two sheets (2, 3) are joined together through the medium of bonding locations (4) 
on the laminate (1) within which the thermoplastic material is caused to at least 
partially soften or melt and thereby join together said two sheets (2, 3), characterised 

15 in that the absorbent body includes partially neutralised superabsorbent; and in that the 
sheet-joining regions of the laminate extend in the thickness direction of said laminate 
(1) through the top sheet (2) and at least partially through the liquid transfer sheet (3). 



2. An absorbent article according to Claim 1, characterised in that the 

20 laminate bonding regions are disposed in two or more groups (5) where each group 
includes at least two bonding locations (4), wherein the largest relative distance 
between two mutually adjacent bonding locations. (4) in a given group (5) is smaller 
than the smallest distance between a group (5) and its nearest neighbouring group (5), 
wherein the laminate (1) includes between the bonding locations (4) in each bonding 
25 group (5) first non-bonded laminate regions (6) that have a greater density than second 
non-bonded laminate regions (9) located between respective bonding groups (5). 
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3. An absorbent article according to Claim 1 or 2, characterised in that the 
superabsorbent has a degree of neutralisation such that the pH in the absorbent body of 
the article when wetted will lie in the range of 3.5-4,9, preferably 4.1-4/7. 

5 

4. An absorbent article according to Claim 2 or 3, characterised in that the 
laminate bonding locations (4) include punctiform bonds, linear bonds, rectangular 
bonds or circular bonds. 

10 S. An absorbent article according to any one of the preceding Claims, 

characterised in that the top sheet (2) has through-penetrating holes within the 
bonding locations (4). K 

6. An absorbent article according to any one of the preceding Claims, 
15 characterised in that the top sheet (2) is comprised of a nonwoven material. 

7. An absorbent article according to any one of the preceding Claims, 
characterised in that the top sheet (2) is comprised of a carded, thermobonded 
nonwoven material. 

20 

8. An absorbent article according to any one of the preceding Claims, 
characterised in that the liquid transfer sheet (3) is a fibre wadding sheet having a 
thickness of 0.5*4 mm. 
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9. An absorbent article according to any one of the preceding Claims, 
characterised in that the smallest distance x between two mutually adjacent groups 
(5) of bonding locations (4) is at least twice the sue of the greatest distance y between 

5 two mutually adjacent bonding locations (4) in respective groups (5), 

10. An absorbent article according to Claim 9, characterised in that the ratio 
of x/y between the distances x and y is from 2/1 to 12/1 . 

10 11. An absorbent article according to Claim 9 or 10, characterised in that x is 

2-6 mm and y is 0.5-1 nun, 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/SE99/02370 



I. Basis fth r p rt 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ 
Description, pages: 

1 -34 as originally filed 

Claims, No.: 

1-11 as received on 13/02/2001 with letter of 13/02/2001 

Drawings, sheets: 

1/5-5/5 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-11 

No: Claims 

Inventive step (IS) Yes: Claims 1-11 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -1 1 

No: Claims 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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S ctionV 

The following documents are referred to: 

D1: SE-A-97002298-2 
D2: DE-A1 -1951 2005 

1. Novelty 

The absorbent article according to the present application is considered to be novel 
over the documents cited in the International Search Report since none of these 
documents relates to such an article wherein a laminate top sheet is specifically 
designed with regard to sheet-joining regions of the laminate and wherein the 
absorbent body is represented by a partially neutralized superabsorbent. 

Hence, claims 1 to 1 1 appear to be novel in the sense of Article 33(2) PCT. 

2. Inventive Step 

The present invention provides an absorbent article which reduces the risk of skin 
irritation. This improvement is achieved by two different means, namely 

(1) by incorporating a partially neutralized superabsorbent material into the absorbent 
body of the article/and 

(2) by using a top sheet in the form of a laminate whose individual layers are thermally 
bonded in a specific way at discrete regions. 

The use of a partially neutralized superabsorbent material in absorbent articles and its 
advantageous effects on reducing skin irritations and bad odours is already known from 
the Swedish application SE 9702292.2 (D1). Thus, the presence of a partially 
neutralized absorbent material does not impart_an inventive merit to the invention. 

Document DE-A-195 12 005 (D2) deals with an absorbent article comprising a laminate 
top sheet composed of a two different layers of a web material (fleece) which are 
welded to a stiffened carrier layer enveloping absorbing particles. During welding, a 
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punctiform bonding (6) is created. According to Figure 1 of D2, the sheet-joining region 
(6) extends through both layers of the web (fleece)material. 
However, contrary to the present invention, it is not the laminate structure which 
contacts the skin or the wound, but the elastic carrier layer forming a highly absorbent 
system. The laminate structure of D1 is of an inelastic material creating a certain 
mechanical force to the wound (cf. cf D1 , col.3, 1.14-20) while the laminate structure of 
the invention is characterized by a high liquid transfer capacity. 

The purpose of the laminate used in D1 is therefore completely different from that of 
the invention. The present invention is therefore not obvious in the light of D1 and/or 
D2. 

Consequently, claims 1 to 1 1 fulfil the requirements of Art. 33(3) PCT. 
Section VIII: Clarity 

Claim 1 does not fulfil the requirements of Article 6 PCT since the individual layers (2) 
and (3) of the top sheet are not clearly distinguishable from each other. Both layers are 
liquid permeable, porous, resilient (the fibres of (2) render this layer porous and 
resilient) and includes thermoplastic material. 
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1. An absorbent article, such as a diaper, sanitary napkin, incontinence 

protector, wound dressing or trite like, comprising an absorbent body (12) enclosed 
between a liquid-impermeable backing sheet (11) and a material laminate (1) in the 
form of a liquid permeable, fibrous sheet of material (2) forming a top sheet (2), and a 
liquid-permeable, porous and resilient\sheet of material (3), forming a liquid transfer 
sheet (3) lying proximal to the absorbent body (12), wherein the laminate (1) has a 
planar extension and a thickness direction perpendicular to said planar extension, 
wherein at least one of the sheets (2, 3) includes thermoplastic material, and wherein 
the two sheets (2, 3) are joined together through the medium of bonding locations (4) 
on the laminate (1) within which the thermoplastic material is caused to at least 
partially soften or melt and thereby join together said two sheets (2, 3), characterised 
in that the absorbent body includes partially neutralised superabsorbent; and in that the 
sheet-joining regions of the laminate extend invthe thickness direction of said laminate 
(1) through the top sheet (2) and at least partially through the liquid transfer sheet (3). 



2. An absorbent article according to (Claim 1, characterised in that the 

20 laminate bonding regions are disposed in two or more groups (S) where each group 
includes at least two bonding locations (4), wherein the largest relative distance 
between two mutually adjacent bonding locations! (4) in a given group (5) is smaller 
than the smallest distance between a group (5) and! its nearest neighbouring group (5), 
wherein the laminate (1) includes between the bonding locations (4) in each bonding 
25 group (5) first non-bonded laminate regions (6) that have a greater density than second 
non-bonded laminate regions (9) located between respective bonding groups (S). 
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An absorbent article according to Claim 1 or 2, characterised in that the 
superabsorbent has a degree of neutralisation such that the pH in the absorbent body of 
the a&cle when wetted will lie in the range of 3.5-4.9, preferably 4.1-4.7. 



Q 



4. An absorbent article according to Claim 2 or 3. characterised in that the 

laminate bonding locations (4) include punctiform bonds, linear bonds, rectangular 
bonds or circulaiNbonds. 



10 5. An absorbent article according to any one of the preceding Claims, 

characterised in that t^e top sheet (2) has through-penetrating holes within the 
bonding locations (4). 



6. An absorbent artfcle according to any one of the preceding Claims, 

15 characterised in that the top sheVt (2) is comprised of a nonwoven material. 



20 



7. An absorbent article according to any one of the preceding Claims, 

characterised in that the top sheet ^) is comprised of a carded, thermobonded 
nonwoven material. 



8. An absorbent article according to any one of the preceding Claims, 

characterised in that the liquid transfer sheet (\) is a fibre wadding sheet having a 
thickness of 0.5*4 mm. 
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9. An absorbent article according to any one of the preceding Claims, 

characterised in mat the smallest distance x between two mutually adjacent groups 
(5) of bonding locations (4) is at least twice the size of the greatest distance y between 
5 two mutually adjacent bonding locations (4) in respective groups (5), 



10. An absorbent article according to Claim 9. characterised in that the ratio 

of x/y between the distances x and y is from 2/1 to 12/1 . 





u::\ 1 1 . \\n absorbent article according to Claim 9 or 10, characterised in that x is 

2-6 mm and y Is 0,5*1 mm. 
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